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Consistently uniform— 


From ingot to finished product, uniformity of quality is the hobby of the Ludlum Plant. 
No matter what brand you select, you will find it consistently uniform. 


MOHAWK EXTRA POMPTON HURON TETON 
High Speed Steel Carbon Tool Steel Alloy Die Steel Ball Bearing Steel 


ALBANY ONEIDA YUMA SEMINOLE 
Alloy Tool Steel Oil Hardening Steel Chrome Magnet Steel **Foolproof’’ Chisel Steel 


Prompt shipments from our warehouse stock at Watervliet, N. Y., Detroit, Mich., 
Chicago, IIl., or Cambridge, Mass., handled through our Branch Offices. 


LUDLUM STEEL COMPANY, wateevier, x’. 
Branch Offices: Chicago Cambridge, Mass. Detroit Buffalo New York City 
Cincinnati Cleveland Philadelphia Pittsburgh 


Published Monthly by Simmons-Boardman Publishing Co., Woolworth Building, New York, N. Y. Subscription price, United States east of Mississippi, $3.00; west of 
¢ Mississippi and Canada, $4/00 a year; foreign countries, $5.00 a year. Entered as second-class’ matter, January 27, 1916, at the post office at New York, N. Y., 
under the Act of March 8, 1879 : i 
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A good deal more could be said in favor of modernizing have attained their maximum capacity and that economy 
eng.ne terminals than will be found in the article on Modern devices have reached the limit. It has been stated that the 


Versus Obsolete Engine Terminals ap- 


Preparedness pearing in this issue. ‘The difficulty of 
in Engine operating an out-of-date engine termi- 
Terminals nal where only heavy locomotives are 

handled makes it a tremendous task to 

keep the power moving through the terminal, and the effect 

on the morale of shop employees that would be obtained 

through improving these facilities would in itself justify 
considerable expenditure towards improvement. 

Engine terminals might be styled the front line trenches. 


Without proper facilities, the day on which the power will 
reak through these front line trenches and the locomotives 
descend upon the back shop will inevitably be advanced. 
If these terminals have modern roundhouses with adequate 
machine shop equipment, boiler washing plants and ef- 
ficient coal and ash handling layouts, the equipment will 
certainly be kept in action for a much longer period, and 
When the break comes it will be an orderly retreat that will 
not tax the resources of the back shop to the limit. This 
simple analogy between the terminal and the trenches should 
be taken to heart by those who are interested in having 
our railroads make good. 

Engine terminals should not only be modernized, but 
Must be kept up to date. The strain on any terminal in- 
creases even more rapidly than the capacity of motive power 


hand |, and since we must look for further increases in this 
direction, preparedness in engine terminals requires that 
these terminals be built for the future, and that there be 
foom ior additional buildings when these are needed. How 
Often 


‘ as it been necessary to change the location of an 
€ntire terminal in order to get- the needed space for addi- 
nl . . 
henal structures? It is not safe to assume that locomotives 
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steel industry must double its capacity every ten years to 
keep abreast of this country’s requirements. How long can 
you meet the growing requirements of your railroad with 
congested, poorly planned and inadequately equipped en- 
gine terminals; what is it costing your company to handle 
locomotives with antiquated facilities? 


Several times recently, reference has been made _ in 
the columns of the Railway Mechanical Engineer to the 
possibilities of economy by grinding 
A. R. A. (Section car wheels. That the subject is a per- 
III) Discusses Car tinent and important one is indicated 
Wheel Grinding by the animated discussion of car wheel 
grinding which followed the presenta- 
tion of the report of the Committee on Car Wheels at the 
recent convention of the American Railroad Association, Sec- 
tion III, at Atlantic City. C. T. Ripley, general mechanical 
inspector of the Atchison, Topeka & Santa Fe, called at- 
tention to the practice of reclaiming slid flat cast iron car 
wheels by grinding. He stated that the work has been 
going on for approximately ten years on the Santa Fe with 
important savings; no objections to the practice had de- 
veloped. Cars ride smoother, there is less wear and tear on 
equipment and once a wheel is ground smooth, round and 
concentric with the journal, there is less tendency for it to 
slide again. 

The question was raised by C. E. Fuller, superintendent 
of motive power of the Union Pacific, as to the depth of 
chill in cast iron wheels and whether there was danger of 
grinding through it. The consensys of opinion was that no 
danger of grinding through the chill existed, since it was at 
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least 2 in, thick; and if the chill was almost worn through, 
the wheel would have to be scrapped, anyway, for flange wear. 
Some of the members considered it dangerous practice to 
grind out flat spots, due to the punishment the wheel had 
received in sliding and the consequent danger of the wheel 
bursting. The answer to this argument was that badly brake 
burned wheels were not reground and that those with small 
checks were not appreciably weakened. 

It developed that before the war the cost of grinding car 
wheels on the Santa Fe was $.53 per pair, including all over- 
head, interest and depreciation charges. Mr. Ripley stated 
that the cost is now around $1.00 per pair. In this con- 
nection, it is interesting to note that the estimated cost given 
in a car wheel grinding article on page 355 of the June 
issue of the Railway Mechanical Engineer is $1.50 per pair. 
Even this estimate of cost allows a total saving of $6.05 
per pair, which is large enough to warrant the installation of 
a car wheel grinding machine in any shop where enough 
slid flat wheels are received to keep the machine busy a fair 
proportion of the time. 

Discussion of the report also developed the fact that some 
roads take light truing cuts on steel wheels to remove any 
eccentricities in the wheels themselves or due to mounting. 
New chilled cast iron wheels are being ground by a large 
eastern road to accomplish this purpose and it seems probable 
that, where only a light cut is to be taken, a grinding ma- 
chine will perform the operation more quickly and with 
less waste of material than a lathe. Certainly the ability 
to remove steel by grinding need not to be questioned, since 
powerful car wheel grinding machines are now used by 
manufacturers to grind the tough manganese treads of steel 
car wheels. The importance of the subject would seem to 
justify especial consideration by the Committee on Car 
Wheels to determine what limitations there are to car wheel 
grinding and to adopt recommended practices for the guid- 
ance of the roads. 


One of the most difficult problems with which the mechan- 
ical department has to contend is that of inadequate power 
plant capacity. The stationary boiler 
Modernized plant upon which the shop or round- 
Stationary house is dependent is one of the most 
Boilers vital spots on the railroad and un- 
questionably there are a very large 
number of outgrown, overburdened boiler installations in op- 
eration on the railroads today. The problem of increasing 
the efficiency and capacity of these boilers is an important 
and difficult one in view of the cost of installing additional 
boilers, which involves additional space, added foundations 
and setting, new boiler room construction and, finally, the 
boiler itself. One way in which this situation can often be 
improved without involving all the expense incident to the 
installation of new boilers is to increase the efficiency and 
capacity of the stationary boilers that are now in service. 
With all that has been said recently in favor of moderniz- 
ing locomotives it is surprising that the opportunity for 
modernizing stationary boilers has not been given more gen- 
eral attention. The application of the superheater to sta- 
tionary boilers would seem to offer advantages comparable 
with the results obtained in locomotive service. A good ex- 
position of the improvement that can be effected through 
modernizing stationary boilers in railroad service will be 
found in an article contributed to this issue by the assistant 
engineer of an eastern railroad. The advantage of having 
ample steam pressure for the generator sets, plenty of air 
for the shops and good dry steam for the steam hammer is 
obvious; the problem is to secure the desired results with 
the means available. Modernizing your stationary boilers 
may prove a practical means. 
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The average roof is one of the details about a freight car 
that leaves much to be desired, though there are undoubted! y 
many specific instances of roofs that 


Evolution are giving eminently satisfactory sery- 
of the ice. The suggestion that the car roof 
Car Roof is still in the process of evolution and 


the prediction that the ultimate roof 
will be rigid and of all-steel construction, comprising 1-in. 
sheets or heavier, is interesting. This suggestion and the 
prophecy come from a representative of the car department 
of the largest Canadian railroad, who is the author of a very 
comprehensive review of the development of the car roof re- 
cently presented before the Canadian Railway Club and ab- 
stracted in another column of this issue. The information 
that shingles were employed in early car roof construction is 
interesting in the light of subsequent developments in car 
roofs, as outlined in the article referred to. Not only the 
development, but the motive behind this development and 
the obstacles that have been encountered and that confront 
roof construction today, are plainly stated in this article. It 
is clearly the duty of the car department to give the car roof 
more attention. As is pointed out, the position of the car 
roof in relation to other parts of the car does not easily lend 
itself to proper maintenance. Other parts are constantly be- 
ing inspected for defects, but roof failure is seldom ob- 
served until the damage has actually occurred. As in the 
famous shingling episode, the need for roof maintenance 
in fair weather is not apparent and in wet weather it is too 
late to be attended to. 


There is a growing belief that autogenous welding has its 
limitations. The early enthusiasm with which the process 
was accepted by the railroads is suf- 


The Status fering a reaction which, no doubt, is 
of Autogenous’ the natural outcome of the attempt to 
Welding make it a panacea for all the ills of 


wear or failure to which metal parts of 
railway equipment are heirs. There is, however, grave 
danger that the reaction will carry the railroads as much 
too- far in the direction of conservatism as the early enthu- 
siasm carried them beyond the limits of safety and economy, 
considering the undeveloped state of the art when it was first 
brought into the railroad field. 

There are three prime essentials to successful autogenous 
welding. The first is a properly trained and experienced 
operator; the second is the proper preparation and laying 
out of the work; the third is the use of proper welding ma- 
terials and appliances. The third requirement involves no real 
difficulty, as proper materials and appliances are available. 
But in the case of the first two essentials much remains to be 
done before the full possibilities of the art can be realized. 
The danger from the standpoint of future development lies 
not in the establishment of temporary limitations, but in 
failure to recognize the true nature of the cause which makes 
them necessary. Machinists, boilermakers, and even bar- 
bers, after a few days of special training, are alike fre- 
quently considered competent to operate on important work. 
When the results are not all that should be expected from 
really competent operators, there seems to be a tendency to 
attribute the failure of inherent limitations of the process 
itself. The fact is overlooked that success in welding de- 
pends far more on the skill and the integrity of the operator 
than in the case of any of the well established trades, and 
yet years of apprenticeship are required in these trades. 

This is in no sense an argument against the establishment 
of such temporary limitations as are best suited to guard 
against danger from ill advised and incorrect applications 
of the process. But unless the nature of the real pro}lem 
is clearly recognized the minds of many mechanical depart- 
ment officers will be closed to future developments and 
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limitations, once established, will be considered as_per- 


nanent. 

A few railroads have attacked with energy and thorough- 
ess the economic and technical problems involved in the 
stablishment of intelligent limits and correct practice in the 
pplication of autogenous welding. ‘These roads have met 
with success in fields where the average experience has been 
failure and their success is justification for the belief that 
future developments will undoubtedly make possible a con- 
iderable extension of the present limitations. The art is in 
ts infancy and its possibilities for the conservation of both 

or and material are so great that it would be extremely 
nfortunate for the railroads if a misapprehension as to the 

ture of its present limitations were to delay the day when 
may legitimately be extended. 


For many kinds of work performed on lathes, especially 
‘ret lathes, boring mills and other chucking machines, 
there is a possibility of greatly in- 

Air creased production by the use of air 
Operated operated chucks. This is particularly 
Chucks true when an order is put through in 
which machine operations require the 


chucking of a large number of duplicate parts. The time 


required for chucking is reduced many times over by the 
ise of air operated chucks and at the same time the work is 
held so much more rigidly that it is possible to take heavier 
and reduce materially the time required for the opera- 
ns. In mechanical construction, several modern designs 
of air operated chucks have passed through a sufficiently 
ng and rigorous test period to show up any weak points 
objectionable features. Difficulty with the jaw oper- 
mechanism has been largely overcome by the use of 
special heat treated steel levers and hardened alloy stee) 
pivots. With hardened and ground ways in the chuck jaw 
s and draw tubes, both wear and friction have been re- 
d to a minimum and the proper proportion of operating 
has given ample holding power. The air cylinders 
presented another structural weakness, air leakage 
the air enters the cylinders, especially on fast running 
hines, making frequent repacking and adjustment neces- 
By finally providing a durable packing to overcome 
lifficulty and in addition making the chucks economical 
r consumption, dust proof and adaptable to any ordinary 
of turning machine, air operated chucks are due to 
into much more common use in railway machine shops, 

\ corresponding increase in machine shop output. 


In the January issue of the Railway Mechanical Engineer 
was published an analysis of the railroad situation 
which showed a very serious shortage 
of facilities. During the past six 
months no progress has been made in 
reducing this shortage and the normal 
capacity of the railroads is at present 
not great enough to meet the demands of the traffic. Strikes 


The Critical 
Equipment 
Situation 


have interfered with operation and freight has accumulated. 
So it happens that although the railroads are now handling 
more traffic than ever before, the situation is very critical. 
There is danger of fuel shortage in certain sections of the 

ry; industries are not operating at full capacity and 
shutdowns and serious industrial depressions are threatened 
un} 


s raw materials and finished products can be handled 

more rapidly. 

_ A great responsibility rests on the mechanical department 

iN this crisis. Anything short of the highest possible effi- 

in transportation during the next six or eight months 
a calamity and it is the duty of every man con- 

| to see that the roads move as much freight as possi- 


will be 
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ble. There are various ways in which this can be accom- 
plished. The first is by seeing that every employee realizes 
the seriousness of the situation and does his utmost by stay- 
ing on the job and by doing efficient work. The eight-hour 
day has reduced the capacity of the shops; they cannot be 
enlarged to meet the present situation; therefore it is essen- 
tial that there shall be no slackers. 

The equipment situation is so serious that it has become 
a national question. Locomotives and cars must be utilized 
to full capacity to handle the nation’s business. The per- 
centage of locomotives needing classified repairs is not un- 
usually high, but many engines are held out of service 
because minor repairs are not made promptly. For this rea- 
son roundhouse work should receive special attention. The 
bad order car figures show room for improvement; 180,000 
cars, or 7.4 per cent of the freight equipment is in bad order 
and many cars shown as serviceable are fit only for rough 
freight or light loading. It may be a difficult task to im- 
prove conditions under the present circumstances, but the 
mechanical department should tackle the job with might 
and main, realizing that it can perform a great service for 
the country. If additions to the facilities will speed up the 
work, every effort should be made to install them. If 
changes in design will reduce maintenance troubles they 
should be made. Finally, if the railroad shops cannot 
handle the work, assistance should be secured from contract 
shops. The situation demands energetic action and nothing 
should be left undone that will speed up repairs to the 
equipment. 


NEW BOOKS 


Car Design. By L. W. Wallace, M.E. 35 pages, 6 in. by 9 in., illustrated, 


bound in stiff paper. Copies obtainable from H. Rubenkoenig, assist- 


ant professor of railway mechanical engineering, Purdue University, 

Lafayette, Ind. 
This is the second edition of these notes and has been 
brought up to date to include recently adopted M. C. B. 
standards and recommended practices. The work does not 
exhaustively treat the subject, but deals only with such por- 
tions of the car as are usually given theoretical consideration 
by the car designer. It is only intended to meet the needs 
of classroom work, and is especially valuable to those tech- 
nical schools giving railway mechanical engineering courses 
which include car design. The practical car designer may 
also derive some benefit from the work. 


Woods Westinghouse E-T Air Brake Instruction Pocket Book. 
5 


258 pages, 
5 in. by 6% in., 5 


illustrations, bound in cloth. Published by the 
Norman W. Henley Publishing Company, 2 West Forty-fifth 
New York. 


street, 


Any book on air brake equipment must be strictly up to 
date to be of value, particularly if the book relates to the E-T 
type, which has undergone very rapid development to meet 
the ever-increasing demands upon locomotive brake equip- 
ment. This book, which has just come off the press, not 
only contains a full description of the E-T 6, which is the 
most recent type placed on locomotives, but is a very com- 
plete text on the design and operation of the entire E-T 
equipment and accessory apparatus. The text is admirably 
illustrated with cuts of the various parts of this apparatus 
and diagrammatic views showing each zone of air pressure 
in a distinctive color. This book should be of great assist- 
ance to locomotive engineers and others interested in the 
operation of the E-T brake equipment who are so located 
that they cannot take advantage of the lectures and demon- 
stration afforded in an air brake instruction car and it 
should also be of value to traveling engineers, air brake in- 
spectors and instructors not only for the information con- 
tained in the volume, but for the reason that these colored 
diagrams afford a very simple and effective method for 
instructing others in the workings of this intricate apparatus. 
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MORE LIGHT ON THE SERVICE OF SUPPLY 
Eas West -SPRINGFIELD, Mass. 
To THE Eptror: 

In ‘the June issue of the Railway Mechanical Engineer, 
under “Communications,” is an article signed by General 
Purchasing Agent on Service of Supply. I am sure every 
railroad engine house or repair shop man will be interested 
in this.General Purchasing Agent’s views, for they express in 
a few words a full explanation of why the supply parts come 
to shop late and in about half requirement lots. 

A man in the shop cannot devote all his time to repairing 
engines because the stores department fails to provide the 
materials required in his shop work. The shop forces must 
stop progressive operations and spend valuable time looking 
and planning to get past and deliver a locomotive when an 
important or perhaps only a trivial item of material is miss- 
ing. It costs 72 cents per hour to have mechanics searching 
for parts and $2.00 per hour to hold a locomotive out of 
service. 

My work as an engineer in charge of shop production and 
scheduling of the work in a locomotive repair shop has placed 
me in a position where definite values are known, and exactly 
what the factors are which tend to hold up our shop output. 
I know beyond a doubt that there is no one factor of distress 
in all our shop list that is costing more in actual cold cash 
through lowering of shop output and as a cause for continu- 
ing defective parts in service than the lack of an adequate 
supply of materials. This is our worst shop problem today. 

If our General Purchasing Agent could spend one day each 
month alone among the shop and engine house foremen, learn 
to know the gang leaders and their troubles, he would not 
make any such slip as he did by saying “No such thing as 
work held for material.”” Work is delayed every day because 
of lack of material. 

Men of vision and business determination create their 
credits as they advance, and see to it that subsequent events 
produce the requisite profit to meet their obligations. Credit 
is established and maintained by meeting every business 
obligation promptly and squarely. Where would any of our 
large roads have been today had they hesitated to advance 
because of credits? Harriman, Hill, and others advanced 
and their credits expanded to meet their requirements. 

Suppose, for example, we require three 1'4-inch pipe 
unions to complete a locomotive out of shop and into service. 
The store room only received one because the 30 per cent 
credit after being distributed only purchased one. This loco- 
motive must go into service, and there are, we assume, only 
two pipe unions, a matter of $1.00 between it and earning 
$75.00 per day. Our piper spends perhaps an hour search- 
ing scrap for old ones; perhaps finds a poor one that may just 
about half-way hold, or long enough to get out of shop and 
give the engine house trouble later. This hour’s time of piper 
and helper places this union at a cost of 72 cents + 49 cents, 
or $1.21. But we are still short one, and the only thing to do 
is to rob from any locomotive in the shop or from some shop 
heating pipe. <A chance of losing $75.00 per day in service 
earnings forces anything so long as we obtain the required 
fitting. Later we will have to replace it by robbing another 
and the labor charge will average $2.00 each for these fittings. 

The vital point is we pay for all our material, even though 
we have to hide half the cost in labor charge. Give us new 
material at a less cost to the company and place the cost 
where it belongs, on the purchasing agent’s books, and not on 
shop pay-roll. The increased saving in the direct purchase 
will sustain the credit advanced, not to mention the intangible 
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effect in dollars resulting from encouraging the shop men. 

-Who ever heard of a general purchasing agent crying 
himself to sleep because a wrecking crane cost $25,000, and 
perhaps stands 12 months and never is used and passing into 
an obsolete class every day? Or we must scrap it and pur- 
chase a larger one to stand around on the siding, tying up a 
larger sum “and losing more interest. The fact is, when we 
require this crane we want it at once, and very urgently, and 
in a few minutes’ time it liquidates all this interest and de- 
preciation charge. It is not too much in large wrecks to say 
a crane may save its entire cost on one job. The same thing 
applies to material stocks; we should not stock carelessly but 
wisely, and do it as a feature of good business management 
Do not state ‘“‘The road in ee of the largest stock of 
live stores is the poorest managed.” 

You do not cut down on coal because of degilened credits. 
You spend $2,500 on a locomotive to apply superheat and 
save coal. Here you advance credit and sustain it on the 
saving in. coal. Nothing strange about it, just good hard- 
headed, plain: business sense. FRANK ROBERTS. 


PIECEWORK NEEDED TO INCREASE 
PRODUCTION 


Rosette Park, N. J. 
To THE EpiTor: 

I read with much interest the letter printed in the May 
issue of the Railway Mechanical Engineer entitled The Me- 
chanic’s Viewpoint. However, I wish to disagree with the 
author on one point in particular, namely his opposition to 
piecework and his reasons therefor. 

I claim that the time has arrived to again install the piece- 
work system in railroad shops in order to increase efficiency 
and production, which have fallen during the last two years. 
It is a well-known fact that a good deal of this reduction 
in output was due to the aboiition of the piecework system. 
To pay men according to their occupation on a flat base is 
unjust to the good worker and the poor worker. The one is 
underpaid and the other overpaid. The workman working 
at an efficiency of 90 per cent should receive more pay than 
the one working at 80, 70 or less per cent. This should be 
done by a proper piecework or bonus system. There must al- 
ways be an incentive for mechanics to increase production 
and where this incentive is lacking the best workmen will 
fall to the level of the average and the supervising forces 
will have to devote a good deal of their time to keeping the 
slackers on the job. Your correspondent thinks “indiffer- 
ent quality” is unavoidable under the piecework system. I 
don’t think so; in fact the contrary is nearer to the truth. 
With a live piecework inspector on the job and the super- 
vising forces not sleeping it is easier to obtain good work- 
manship under the piecework system than when working 
at the day rate. Under the piecework system employees 
can be held to strict accountability for performing. inferior 
or indifferent work. In some cases where carelessness OF 
neglect is shown they can be disciplined by making them 
do their work over again without extra pay. This usually 
acts as a sure cure against carelessness. 

As far as the nerves of the nation are concerned, I don't 
think this should worry us if we approach the subject with a 
fair mind and spirit. Piecework or bonus prices should be 
set according to the output of an average good mechanic. 

The high cost of living today is due to a large extent to 
under-production of the American workman. Less is be- 
ing produced per day per man than formerly and more is 
being demanded. The logical thing to do then is to produce 
more, and since a proper piecework or bonus system will 
work along such lines it should be installed again in rail- 
road shops for the benefit of the faithful railroad mechanics 
and helpers, the owners of the railroads.and the public. 

FRANK J. Borer. 














LOCOMOTIVE FEED WATER HEATING* 


Development and Possibilities Outlined with Par- 
ticular Reference Made to the Open Type of Heater 


BY THOMAS C. McBRIDE 


rT "HE use of feedwater heaters on locomotives dates back or, of the closed or surface type in which the heat from the 

to the beginning of the locomotive itself. There are condensation of the exhaust steam passes to the feedwater 

records of the application of an “open” or “injection” through thin sheets of metal, generally in the form of thin 
type heater to a locomotive in England in 1827, and an Eng- brass tubes. Practically all of the development work to date 
lish patent of 1828 describes a tubular heater for the same _ that has been at all successful has considered only the surface 
purpose. Ross Winans of Baltimore applied tubular heaters type. There are a great many heaters of this type in service 
to two types of Baltimore & Ohio railroad locomotives in in Europe, but there are objections to it for locomotive use. 
1836. It is worthy of note that the desirability of the feed- It is a complex and delicate structure; it also wastes the water 
water heater for the locomotive was recognized at these early condensed from the exhaust steam with its heat or raises com- 
dates, although it must be appreciated that the advantages plications as to saving it, and it requires enough exhaust 
possible at that time were proportionately greater than at the steam to heat all of the feedwater. On the other hand, the 
present time because of the low-steam pressure then in use. open or injection type of heater necessarily recovers both the 








Every conceivable type of heater and all possible sources of 
eat, even the hot ashes, seem to have been proposed or tried, 
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Fig. 1—Curves Showing Estimated Coal Saving with Feed 
Water Heater 
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n view of the amount of study that has been given to the 
ubject it seems rather remarkable that locomotive feedwater 
leating is not now in more general use. Possibly the reason 
n the fact that it is only in comparatively recent years 
he essentials of heater performance and pump operation 
en understood. Furthermore the small size of the 
ctives formerly in general use limited the saving per 
locomotive, and the general adoption of the injector, because 
‘its simplicity and convenience, rendered feedwater heating 
impossible, for injectors heat the water which they use to such 
an extent by live steam that there is little or no opportunity 
rther heating. 
re are two possible sources in a locomotive from which 
ise waste heat may be obtained to heat the feedwater: 
waste gases in the smokebox or stack, (b) the exhaust 
t Stationary practice with economizers indicates that 
Waste-gas heaters cannot be supplied with cold water because 
the umulation of condensation and soot on them seriously 
interferes with their efficiency. It is, therefore, necessary to 
turn to the exhaust steam for the source of heat and to develop 
this type of heater first, leaving the waste-gas heater for later 
development as may be found either necessary or advisable. 
The exhaust-steam heater may be either of the open or in- 
ion type in which the exhaust steam comes into direct con- 
tact with the cold feedwater so that the water condensed from 
this exhaust steam is added to and mixed with this feedwater; 





Ree a paper presented at the spring meeting, St. Louis, Mo., May, 
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water condensed from the exhaust steam and its heat so that 
both are returned direct to the boiler with the water taken 
from the tender. Less water is therefore taken from the ten- 
der and less exhaust steam is required for the heating. 


The McBride Feedwater Heater 


The adoption of an open heater for the locomotive may seem 
a radical step, but the author has devised an open type of 
feedwater heater which is being manufactured by The Worth- 
ington Pump and Machinery Corporation and is fully de- 
scribed in the Railway Age of Sept. 5, 1919, in which no new 
elements are used. The heater itself is of a general type that 
has been in use in marine service for at least twenty years. 





Coal Savings , PerCent 


Dry Coal per Indicated Horsepower Hour, Lb. 


Q 500 1000 1500 2000 2500 3000 
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Fig. 2—Curves Showing Coal Saving Based on Test Plant Results 


The open heater with the oil separator to remove the oil from 
the exhaust steam before it enters the heater because of its 
merits has been almost universally adopted for stationary 
plants. One of these heater and pump units was thoroughly 
tested out on the locomotive test plant of the Pennsylvania 
Railroad at Altoona, Pa., in 1917, and has been in operation 
on road service since October, 1918. Three more units have 
been in operation for approximately a year on pooled locomo- 
tives and have given no trouble other than the usual pump 
maintenance. Nothing has developed indicating that the 
open heater as a type is not well adapted to the locomotive and 
the coal and water savings have been so marked as to be evi- 
dent to the crew. 


The pump is much easier to operate than an injector, as it 
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requires only a slight turn of the 1-in. throttle valve to either 
start it or to make it run faster or slower as the boiler may 
need more or less water. It does not require priming and can 
be operated continuously at low capacities where the injector 
must be stopped and started periodically. The feed pump 
should not be used, as is often done with the injector, to fill 
the boiler on the down grade and then be shut off as long as 
possible on the up grade; first, because there is not as much 
inducement or necessity for operating it in this way and, 
secondly, because the prime purpose of the heater is to recover 
heat and it can only do so when the locomotive is pulling and 
exhaust steam is available for the heating. If the injector 
is operated continuously and maintains a constant water level 
in the boiler each pound of steam generated will require 1,276 
B.t.u. from the fire with 200 lb. steam pressure, 150 deg. 
superheat, and 40 deg. water in the tender. If the injector 
is shut off each pound of steam will require somewhat more 
than 925 B.t.u. so that the amount of steam from the same fire 
will be increased less than 38 per cent. It will later be shown 
that under the same conditions the feedwater heater would 
increase the amount of steam about 13.6 per cent. The feed- 
water heater will, therefore, materially increase the amount of 
steam on the up grade, although not to the extent possible in 
the case of the injector, and should be depended upon to feed 
the boiler entirely on the up grade with the consequent greater 
amount of heat recovered from the exhaust and more nearly 
constant water level in the boiler. 


Advantages of Locomotive Feedwater Heating 


It is not possible to make an exact general statement of the 
advantages to be obtained from locomotive feedwater heating, 
because much depends on the particular locomotive to which 
the heater is to be attached, the capacity at which it is worked, 
the temperature of the water in the tender, and the basis on 
which the advantages obtained are stated. We are liable to 
base our notions as to the advantages of feedwater heating on 
the results obtained in stationary practice where the coal sav- 
ing is verv properly considered as equivalent to the reduction 
in the amount of heat necessary to evaporate the water because 
of the higher temperature at which the water is delivered to 
the boiler. In the case of the locomotive, however, with its 
very complicated relations of the different operations that are 
going on, and the very wide range of capacity through which 
the boiler is operated, there is generally a much greater coal 
saving than in stationary practice. Three factors enter into 
the final result: 1, the reduction in the amount of heat re- 
quired to evaporate the water in the boiler, which might be 
called the heat saving due to the feedwater heater. 2. The 
reduction in the amount of heat required results in a greater 
reduction in the amount of coal required because of the better 
efficiency of the boiler at the lower rate of combustion. ‘These 
two factors give the coal saving based on water evaporated. 
3. The exhaust steam taken by the heater from the exhaust 
ports of the locomotive reduces slightly the back pressure in 
the locomotive and should show some advantage. All three 
factors combined will give the coal saving based on indicated 
horsepower. 


Heat Saving Due to Feedwater Heater 


The first factor, the heat saving, is determined by the 
amount the feedwater is heated by exhaust steam taken from 
the locomotive. This factor will evidently be greatest when 
the tender-water temperature is low and when the exhaust 
steam pressure in the heater is highest, as this pressure deter- 
mines the temperature to which the feedwater can be heated. 
This pressure will be highest when the locomotive is working 
hard, and when the exhaust steam for the heater is taken from 
that part of the steam valve chests or cylinder saddles where 
its pressure is greatest. The exhaust steam from the feed 
pump need not be wasted, since it can be and is used in the 
feedwater heater, but this use prevents the recovery of the 
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same amount of exhaust steam and heat from the exhaust of 
the locomotive. The amount of steam used by the feed pump 
is, therefore, a direct charge against the saving due to feed- 
water heating as compared to injector operation when con- 
sidered in the light of recovery of waste heat from the loco- 
motive exhaust, or when estimated by the temperature rise of 
the feedwater in the heater. 

The tabulation given in Table 1 is based on heating the 
feedwater to 215 deg. This is quite conservative, as it has 
been found easily possible to obtain this temperature with the 
open type heater referred to even with tender-water tem- 
peratures of 40 deg. and on locomotives worked at less than 
two-thirds of their maximum steaming capacity. The tabu- 
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Fig. 3—Analysis of Coal Saving Resulting from Feed Water Heating 
lation shows that greater heat saving is possible with saturated 


than with superheated steam locomotives; therefore the per- 
centage of coal saving will be greater with saturated than with 





Tarte 1—Heat Savinc Due To FEEDWATER HEATER 


Assumed steam pressure in branch pipe, 


CP ES, BEN ay wias'ae arise! pias wis ale wevaidienwis 200 200 200 206 
Assumed superheat, deg. fahr.......... None None 159 150 
Assumed temperature water in tender, 

RU RII arcs Sis ahcnaxaradere ore. esa eopiarins Sake 40 706 40 70 
Heat content per pound of steam, B.t.u.. 1199.1 1199.1 1284.6 1284.6 
Heat content per pound of water, B.t.u.: 

DO OI MANN eis... 0, 050 hc.e asaraeie Soa esain eon Se SO. suas 
TRF MOE 6 seks cs saigses scree: s widiorecenlas dn, Rlacarae Se0  swexs 38.0 
Heat required to generate one pound of 

EM casa ns ais come nwed vas 1191.1 1161.1 1276.6 1246.6 
Heat saving in B.t.u. when water is 

heated from: 

PEND ER 5 055-5) < 61s aes Kien sra rw feral ees uy | $750 iio sve 

_i-*) > GR RRepieeRenie sae ee we Ore 145 
ERCAt GAVINE, PET CONE s0.....6.0:6.6i004 20000: 14.7 12.5 13.7 11.6 
Total heat required by locomotive with 

feed pump as compared to injector op- 

GANAS CET ORIG oo cd s6s.5/5,6 <0ds Sanaa 102 102 101.75 101.75 
Heat saving in locomotive with heater as 

compared to injector operation, per cent 15.0 12.75 13.94 11.80 
Heat required, per cent............00.0 87.0 89.25 87.81 89.95 
Heat saving as compared to injector 

GPCTHUGH, “PET CONE 6s ois ccc ceceses 13.0 10.75 12.2 10.05 


—— 





superheated steam locomotives.. Table 2 gives the exhaust 
steam required for the heating. The percentage of water 
saved is shown by Table 3. 

The allowances which have been made for the steam used 
by the feed pump are based on carefully conducted tests of the 
feed pump and heater, which show that this feed pump when 
running with saturated and fairly wet steam required for its 
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operation 2 per cent or less of the weight of steam generated 
by the boiler. The feed pump, therefore, uses 2 per cent or 
less of the heat required from the fire by the saturated steam 

comotive, but in the case of superheated steam locomotive 
the feed pump will require but about 1.75 per cent of the heat 
rom the fire of the locomotive because of the greater heat re- 
juired to generate the superheated steam. The tabulation is 

sed on steam leaving the branch pipe at 200 lb. pressure 








TaBLe 2—ExuHaust STEAM REQUIRED FoR HEATING 
tender water temperature, deg. Fahr............ 40 70 
required to heat one pound of feedwater to 215 deg.: 
8 ee ere re en meen i}: ete 
Pb WE. <5 50-v Ak OS pa ee Ae RRS ee mA ee wa ‘ 145 
tent of exhaust steam assumed at 7 lb. pressure 
a Mee oe bates eee cuit epee 1157 1157 
ntent of water at 215 deg. B.t.u. per Ib......... 183 183 
en up by exhaust steam in condensing from 7 lb. 
Sak 2S Ged. Bite POE Tikes 6s cowie 974 974 
required to heat one pound of cold feed: 
5 eeainis ee SERIE a ite Saab ab Kae at 18 15 
t steam to heater from feed pump, per cent........ 2 2 
t steam from exhaust ports of tocomotive required 
ee BOUOR. (NE ORME ety olka Aware aun dele etwas 6 16 13 
Dei WeRGCE EE DOIG ois 6s een 6pc cos alo 3.5:0'bi6 oleae 13.8 11.5 





150 deg. superheat in the superheated steam locomotive 
cives value of the heat saving, water saving, and percent- 
"exhaust steam required by the heater for tender-water 
veratures of 40 and 70 deg. respectively. The term “heat 
nt” is used to express the amount of heat in the water or 
above that in water at 32 deg. Fahr. temperature. 
From the tabulation it will also be noted that in the case 

feedwater heater for the locomotive, because of its com- 





faBLE 3—WateErR Saving Due To FEEDWATER HEATER 


locomotive CYMMGETES, PET COME. .6:6.0 0:68.66 g0sescee 100 100 
ired for feed PumMDP, PET COME o.oo. 0 o.sjs0cee wees s 2 2 
equired by locomotive with surface heater dis- 
vater condensed from exhaust steam to track, as 
to injector Operatich, PES CORE. a. 65.60.05 acwaess 102 102 
team condensed in heating feed water, per cent: 
GC PER sO Kcee Ce DAehon we hee Sm hh wa Wb eek eee ea Meee. bis ors ee 
irigit atc wialavcaias ae aisuhon seine woe anemia emai aia esis 15.3 
\ uired by locomotive with open heater or surface 
saving condensation from exhaust steam ccmpared 
(Of GHETAUION, PEE CONE. ciccices casa cd cnwsn wees 83.6 86.7 
\ RR, REE Rs area oe a ac ae a eetactne ba elaee ore 16.4 13.3 


son to injector operation, it is not possible to apply the 
| short rule customary in stationary practice stating that a 
tain number of degrees of heating of the feedwater results 


in 1 per cent heat saving, but rather that it is more exact to 
state, assuming the conditions of the table, that in the satu- 
rated steam locomotive, after the first 23.8 or 23.2 deg. heat- 


each 11.9 or 11.6 deg. of heating represents 1 per cent 
t saving, and that in the superheated steam locomotive after 


the first 22.3 or 21.8 deg. of heating each 12.8 or 12.5 deg. 
of heating represents 1 per cent heat saving, the first figures 
in each case applying with 40 deg. and the second figures with 
70 deg. water temperature. 


(he locomotive with the open heater or the surface heater 


ng the water condensed from the exhaust steam requires 
the extra 2 per cent steam to operate the feed pump, but from 
18 per cent of this 102 per cent is recovered, so that the 
iter saving is from 13.3 to 16.4 per cent respectively for 
the assumed summer and winter conditions as compared to 
injector operation. 


Coal Saving Based on Water Evaporated 


in order to obtain the coal saving based on water evapo- 

it is necessary to consider particular locomotives, since 

ictor involves the change in the efficiency of the boiler 
with varying boiler capacity. For this purpose the curves of 
g. | have been prepared. The curves on the left marked A 
the basis of 10 per cent heat saving; those on the right 
rked B on the basis of 12 per cent heat saving. The upper 
solid curves marked “injector” are test plant results of a con- 
tion, atlantic, and mikado type locomotive respectively 
how the total amount of water evaporated per hour 
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against dry coal fired. The dotted curves marked “heater” 
for each of these three locomotives show the amount of water 
that would have been evaporated by the same amount of coal 
with a feedwater heater reducing by 10 per cent and 12 per 
cent respectively the amount of heat required to evaporate the 
water and superheat the steam. The vertical distances be- 
tween the solid and dotted curves represent the amount of coal 
saved and these quantities are shown in the lower set of 
curves. This lower set of curves, therefore, shows the coal 
saving based on water evaporated due to the feedwater heater 
that follows a reduction of 10 per cent and 12 per cent 
respctively in the amount of heat necessary to evaporate the 
water and superheat the steam. These curves show that the 
feedwater heater attached to a locomotive will effect a coal 
saving beginning at low capacities practically identical with 
the heat saving, or the coal saving which we have been accus- 
tomed to in stationary practice, but which increases at first 
gradually and then more rapidly as the capacity of the loco- 
motive is increased, reaching values twice or more than twice 
these figures as the maximum capacity of the locomotive is 
approached. It would be difficult to credit this result were it 
not warranted theoretically by the second factor mentioned 
above, and had it not been confirmed in test plant results with 
a wide margin to spare. A study of the upper curves in con- 
nection with the lower curves of both figures will show that 
the very great coal saving possible is accompanied by an in- 
crease in steaming capacity due to the feedwater heater and 
that it should be possible to work the locomotive with the 
heater at greater steaming capacities than are possible with 
the injector, but how much greater would depend largely on 
the particular locomotive. 
Coal Saving Based on Indicated Horsepower 


Saturated steam locomotives should show a further gain of 
a few per cent from reduced back pressure. Test plant 
records show some reduction in this back pressure in super- 





Taste 4—HeEat RECOVERED BY THE FEEDWATER HEATER 


Test No. 1 2 3 4 
Steam to engine, lb. per min... 314.5 492.8 599.1 757.3 
Steam to feed pump, lb. per min. 7.4 10.5 12.5 14.6 
Steam to safety valve, lb. per 
OE AP AAS ee ieee 0.8 0.7 2.1 5.5 
Exhaust steam condensed, lb. per 
MS Ac Sn sc ccm ak needle cea oe 42.3 71.4 90.0 113.7 
Heat in steam, B.t.u. per min. to 
DRE. ois sesamin sae ec eee . 402,749 639,063 780,867 996,531 
po. i ea 8,876 12,594 14,994 17,393 
TO GRO WONVE i cs 0icssces 960 840 2,519 6,597 
Petal. heat i. StOSM. 6 .<..6005 006 412,585 652,497 798,380 1,020,521 
Heat recovered from exhaust, 
ee ee ee 50,725 85,694 108,063 136,736 
Per cent of total heat.......... 12.3 13.1 13.5 13.4 





heated steam locomotives accompanied by a reduction in su- 
perheat and indicate that, at least until further tests are made, 
this factor should not be considered for superheated steam 
locomotives. ‘The curves shown in Fig. 2 are based on test 
plant results of a mikado locomotive, comparing its operation 
with the injector and with the feedwater heater referred to in 





TaBLE 5—Coat SaAvinc AND INCREASE IN EFFICIENCY W!TH FEEDWATER 


HEATER 
Test Nes. land5 2and6 3and7 4and8 
ee aS eee rire 14.6 14.6 22.0 22.0 
Indicated horsepower: 
WEETROME PEOURE aie. s ses ssi0nss 6-002 990 1549 2001 2388 
SED WIE oso oss awe dn ed een 965 1534 1949 2373 
Coal per indicated horse-power hour, Ib.: 
USER TRRBOBE 6.0.56 6:2.0.6-a0:0:0 4:60:05 ) Be 2.3 2.3 2.9 
CO gh er ee 2.0 2.0 1.9 2.2 
Coal saving by feed heating, per cent. 9.1 13.1 17.4 24.7 
Drawbar horsepower: 
See a eee ee 824 1289 1690 2019 
i See selgaic:s,, Wane 1293 1679 2055 
Thermal efficiency of locomotive, per 
cent: 
WettnOut REMCF...6 50 kee sees 7.0 6.7 6.7 5.4 
ee eS ee eee ee 7.6 8.0 8.6 7.8 
Increase in efficiency with heater, per 
WE? Wigan seth nak Wises eae Sa ek eae 8.5 19.4 28.3 44.4 





this paper. Table 4 shows the heat recovered by the feed- 
water heater and Table 5 the coal saving and increase in effi- 
ciency. ‘They show a coal saving curve of the same general 
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character, but slightly higher than the curve for the mikade 
locomotive of Fig. 1, based on water evaporated, although the 
tests were made under practically identical operating condi- 
tions as to temperatures and pressures. 
Exhaust Steam Available for the Draft 

The question has been raised as to whether the exhaust 
steam taken from the locomotive by the feedwater heater would 
cause trouble with the draft. This question could be 
analyzed from the partly theoretical curves of Fig. 1, but as 
actual operating conditions are of more interest, curves have 
been added to Fig. 3 showing the total exhaust steam taken 
by the heater and the exhaust steam taken from the exhaust 
ports of the locomotive. The distance between these two 
curves represents the exlaust steam furnished by the feed 
pump to the heater. It is noted that the curve of exhaust 
steam taken from the exhaust port is below the curve of coal 
saving. ‘The feedwater heater, therefore, reduced the amount 
of coal burned at a greater rate than it reduced the amount of 
exhaust steam, so that there was a surplus of exhaust steam 
left available for the draft, no necessity for reducing the size 
of the blast nozzle and consequent possibility of reduced back 
pressure in the locomotive cylinders because of this heater. 
For instance, at 2000 i.h.p., the reduction in the amount of 
coal burned was 18 per cent, and in the amount of exhaust 
steam, 1214 per cent. As compared to injector operation, 82 
parts of coal had to be burned and 87% parts of exhaust 
steam were left available for the draft to burn it. 


Conclusions 


Viewed from the standpoint of coal and water saving, the 
adoption of the heater becomes a question of interest on first 
cost, depreciation and maintenance cost against these savings. 
Viewed from the standpoint of increased capacity, the ques- 
tion becomes one as to whether the feedwater heater does not 
offer increased capacity at the lowest first cost, especially if, 
as in the case of the comparison of the consolidation locomo- 
tive with and the mikado locomotive without a heater, the 
adoption of the heater permits of the use of a simpler and less 
costly type of locomotive. The feedwater heater offers a solu- 
tion of the pressing problem of these times, when so many 
fairly old and small locomotives have outgrown their useful- 
ness because they are not large enough for present-day de- 
mands. The feedwater heater will not only increase the ca- 
pacity of these locomotives, or what might be called their 
economical operating capacity, at a comparatively low cost 
and with little change in them, but it will also show a larger 
percentage of coal saving because of their full loading than 
would be obtained with present-day larger locomotives. The 
feedwater heater offers the peculiar advantage of being of 
most assistance to the locomotive just at the time when the 
locomotive needs assistance. It offers its greatest saving in 
fuel or increase in capacity in the winter time, and these ad- 
vantages are not effected by reduced steam pressure or super- 
heat, but continue in spite of them and at a proportionately 
greater rate. 


THERE WAS A MAN in our shop, he was so wondrous wise; 
he wouldn’t wear his goggles—now he has no eyes—Fred 
Meyers. 

METHOD OF KEEPING CoMPRESSOR VALVES CLEAN.—Air 
compressor valves in a certain plant, after a few days’ run, 
would cake with dirt and rust and show signs of corrosion. 
The explanation offered was that carbonic acid formed by 
the carbon dioxide and moisture of the air attacked the valves 
and caused the trouble. It was suggested that a weak alkali 
such as a soap solution would be sufficient to neutralize the 
acid and prevent the trouble. One quarter pint of soapy 
water was fed to the low pressure lubricator three times a day, 
and since that time the valves have remained clean and have 
a mirror-like polish—The Atlantic Lubricator. 
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SPECIAL LOCOMOTIVE DEVICES ON THE 
ANN ARBOR 


In March, 1919, two 11-in. air compressors were applied 
to a locomotive on the Ann Arbor Railroad, the piston rods 
to these pumps being drilled and equipped with special 
means for the lubrication of the air cylinders as shown in 
Fig. 1. The special features involved in this means of lu- 
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Fig. 1—Arrangement for Lubricating Air Cylinders 


brication were designed by J. E. Osmer, superintendent of 

motive power of the Ann Arbor, and application for patents 

covering the novel features of the device has been filed. 
The air intakes consisted of pipes leading down at an 















































Fig. 2—Combination Valve for Distributing Superheated Steam 


angle of about 20 inches from the air cylinder, and on the 
lower end of the pipe Westinghouse air strainers were ap- 
plied, thereby preventing any oil getting to the air cylinders 
from any other source than through these piston rods. On 
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the downward stroke with steam pressure exerted to the top 
side of the piston, pressure is also exerted above the cil and 
water collected in passages holding ball D down to its seat. 
On the upward stroke and if the piston in the air cylinder 
has traveled one inch, enough pressure has been accumulated 
raise ball D off the lower seat and force it against the 
ipper seat, thereby permitting the oil and water collected 
1 cavity C to pass into and against the cylinder walls. 
It is stated that since the application of this arrangement 
the air pumps, no indication of groaning has been ex- 
rienced, and the air passages and the air discharge pipes 
absolutely free from carbon. These pumps have run 
year between the shoppings of this locomotive, and when 
pumps were dismantled it was found that there were no 
lications of scoring. The same air valves and seats were 
t back inte the pumps and the same pumps are now in 
vice giving satisfactory results. 
\t the time this installation was made, an automatic valve 
s also installed as shown in Fig. 2, the duty of which was 
irnish superheat steam to the steam end of the air pumps 
ll times when the throttle of the locomotive might be 
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open, and since the date of its application over a year ago, an 
increase in speed of the pumps has been noticed with the 
use of superheated steam over the use of saturated steam 
when the main throttle is closed and a considerable fuel 
saving has been observed. This same arrangement also has 
a special field in connection with the operation of locomotive 
stokers, coal pushers, and other devices. 

Superheat steam from the superheater header on the 
steam pipe is connected at A. The usual steam pipe from 
the boiler head ordinarily connected to the air pump, steam 
heat stroker, etc., may be connected at B. C is the steam 
delivery pipe to air pumps, steam heat pipes, etc. D may 
be used as a connection to furnish steam to the electric gen- 
erator. When the differential piston moves to the left, the 
rounded end of the piston rod seats against a copper gasket, 
inaking the joint absolutely steam tight. At the end of the 
smaller portion of the differential piston, this being cast 
iron against cast iron, no wire drawing of steam is noticeable 
due to the fact that in the passage B and in the conducting 
passage to C, pressure being practically balanced, eliminates 
any wire drawing. 


RAILWAY FUEL ASSOCIATION PROCEEDINGS 


Reports and Papers on Feed Water Heaters and 


Possibilities of Lignite 


way Fuel Association was held at the Hotel Sherman, 

Chicago, May 24 to 26 inclusive, with H. B. Mc- 

Farland, engineer of tests, Atchison, Topeka & Santa Fe, 

ling. The convention was opened with an invocation 

Dr. Frank Gunsaulus, president of Armour Institute of 

echnology, followed by an address by Roy V. Wright, editor 
Railway Mechanical Engineer. 


ji twelfth annual meeting of the International Rail- 


Mr. Wright’s Address 


(he International Railway Fuel Association can well be 
proud of its record. But it has a task before it compared to 
its past achievements may be said to be little more than 
ratching of the surface. The association has developed 
‘laced on record facts as to how and where savings in 
may be made. It has done much to supply the inspira- 
ind develop the methods by which such savings were 
made effective; a great deal remains to be done, however, in 
latter respects. The success of a fuel conservation cam- 
depends directly on the degree to which officers and 
men are inspired enthusiastically and faithfully to do their 
s individuals. 
Determining how and where the savings are to be made is 
y an engineering problem. Getting the job done, how- 
ever, demands a keen and thorough understanding of human 
, supplemented by the ability of a salesman or a pro- 
moter. It is not enough to attempt to educate men (I use this 
erm to include both officers and men) as to the right way of 
doing a thing; some incentive must be offered to raise and 
maintain their interest at a high point. Men are not very 
different from children. Their attention is caught and re- 
tained for a while by one interest and then it restlessly moves 
on to another. 
(he men who are selling the idea of fuel conservation to 


their fellows in the organization must therefore not only study 
occasionally to change their methods of approach in order to 
Maintain the interest of the men at a high point, but they 
must be so intimately in touch with the feelings of the men 


hat they will guard against allowing the task to become ardu- 


and Carbonized Coals 


ous and will skilifully introduce into it all the spirit of play- 
ing a game. We have many experts to tell us how to con- 
serve fuel down to the minutest detail. What we need is more 
promoters who can stir up enthusiasm and direct the energies 
of the officers and men along the right channels in carrying 
out these details. 

For years many of us have felt that a large part of the 
problem of fuel conservation would be solved if we could de- 
velop some means of furnishing prompt and accurate records 
of fuel performance for each locomotive run. This looked 
most promising until we came to a fuller realization of the 
fact that almost every one on the railroad from the chairman 
of the board down to the call boy had some influence on the 
fuel performance. Why confine the measuring stick to the 
engine crew when so many other men enter into the problem 
of using fuel economically and efficiently ? 

While individual fuel performance records have their 
value, if they can be promptly and accurately obtained, would 
it not be better to get the whole team to work together as a 
unit to beat its own record, or that of its neighbors? The 
amount of coal used on a division and the train performance 
statistics can be determined fairly accurately. Two divi- 
sions may not be directly comparable, but suppose two 
divisions on the same or different roads, led in friendly com- 
petition by their superintendents, should try to see which 
one could make the best percentage of improvement. The 
idea is not new; its value in fuel conservation has been 
forcefully demonstrated within the past year. 

When the fuel conservation promoter has this sort of a cam- 
paign going it will not be so necessary laboriously to teach the 
different men exactly how to do their part of the work. They 
will develop initiative and interest and will get after the 
expert or instructor rather than wait for him to get after 
them. 

There is much indifference among the men in railroad 
service today. In the interests of the public the men, the 
management and the owners this must be overcome—and over- 
come quickly. One great difficulty in getting better results 
is that the men and officers are too far apart and do not really 
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know each other. If they did know each other better a lot of 
foolish misunderstandings would be wiped out. You can’t 
carry out a program such as the one above mentioned without 
getting the men and the managements closer together. 
There is another phase of the fuel conservation question 
which is deserving of special emphasis at this time. The 
Fuel Association is strong enough to take a real stand in at- 
tempting to correct some deep-seated abuses which reach back 
into the very heart of railway operation and management and 
bulk much larger than even the entire annual fuel bill of the 
railroads because they are a source of continuing waste not 
only in fuel but in other important items of cost of operation. 
What will happen if instead of looking too intently upon 
fuel conservation as an end in itself we consider fuel per- 
formance as a barometer of efficient and economical opera- 
tion? How many roads know what is the economical speed 
of a freight train over a given division? Why do they not 
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President 





J. B. 


Hurley (Wabash) 
Vice-President 


know? It is comparatively easy to determine. How much 
can the capacity of a division be increased and the economy 
of operation be improved by modernizing the power? What 
will it mean if really adequate facilities are provided for 
keeping the cars and locomotives in first class operating con- 
dition? What a wonderful saving could be made in fuel 
and other operating expenses if some real brains and money 
were expended in providing business-like locomotive terminal 
facilities instead of having engine houses which without much 
imagination can be described as “dark holes with walls 
around them!” How do you know that a certain type and 
size of locomotive is best suited to the conditions on your 
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road? You ought to know! Do your train despatchers ever 
get out over the division, or are they glued to office chairs with 
distorted visions or imaginations as to what is really going 
on over the division? You ought to be the fellows to help 
supply the dynamite to jolt them loose. 

All these things and others which you will call to mind— 
which the association has fully recorded in its proceedings— 
will affect fuel consumption as much or far more than can be 
done by the average engine crew. The call today is for the 
Fuel Association with its great influence to go to the very 
roots in tackling the fuel conservation problem in a really big 
way. The conditions are ripe; now is youR opportunity! 
Will you grasp it? 


President MacFarland’s Address 


In his address Mr. MacFarland confined himself to mat- 
ters pertaining to the welfare of the association, dwelling par- 
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ticularly on the increase in the cost of conducting the work of 
the association, the largest part of which is involved in the 
publication of the proceedings. In calling attention to the 
proposed increase of $1 a year in the annual dues, he re- 
minded the members that the value of the proceedings 15 
much more than the full amount of the dues. In referring 
to future work for the association, Mr. MacFarland sug- 
gested the development of a standard of fuel performance 
for locomotives. At the present time all fuel performance 
records are comparative, with no basic or potential standards, 
and he suggested the investigation of the possibility for the 
development of a formula for fuel performance in which 
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all the variables are included as factors, as an important 
subject for the consideration of a standing committee of the 
association. 


REPORT OF COMMITTEE ON FEED WATER 
HEATING 


The feed water heaters of today may be divided into the 
following general classes: 
1. Waste gas heaters, 
a. Gas tube, 
b. Water tube. 
2. Exhaust steam feed water heaters, 
a. Closed and open types. 


The gas tube feed water heaters are used by the various 
railroads where the Mallet type locomotives have been de- 
veloped. This type gives a rise in temperature of 70 deg. 
when new, but in bad water districts this efficiency is lowered 
rapidly, due to scale forming on the heater surface. 

Very little has been accomplished with water tube heaters 
f the waste gas type, although it has been the subject 
of much experimental work. Waste gases passing through 
the front end will average about 600 deg. in temperature, 
but the rate at which heat can be transmitted from these 
gases to the feed water is so low that it necessitates a very 
large heating surface in the smokebox to utilize any ap- 
preciable quantity of this heat. 

fests have recently been run on the Santa Fe system with 

feed water heater of the Thompson (front end, water tube) 

e. After this heater had been four months in service, 
tests were made. The rise in feed water temperature was 

degrees. An examination of the heating surface showed 
that in the four months’ time 1/16 in. of scale had formed 

the feed water heating surface. Tests were also made 

this time, using a pump in place of the injector, and ap- 

ximately 70 deg. rise in temperature was secured. No 

ilities had been designed whereby the scale could be re- 
moved, so it was removed after this test was made. 

With proper means for the removal of scale and sediment 
waste gas heater can be made an effective instrument for 
removal of scale forming ingredients and other impuri- 

ties before they are carried into the boiler. 

[he exhaust type feed water heaters, due to the lower 
temperatures, made it practically necessary to use a steam 
pump in place of the injector. This type is very attractive, 
due to the fact that the transfer of heat from steam to a heat- 

surface is about ten times that of the transfer of heat 
from waste gases. This allows a rather compact system and 
the feed water can be brought to within 10 or 15 deg. of 
the temperature of the exhaust steam. 

The closed type of exhaust steam feed water heaters in 
use in this country are as follows: 

Weir feed water heaters, two of which are installed for 
t purposes on the Southern Railway. The troubles to date 
th this system have been that the water hammering on the 
es between the pump and feed water heater causes leaks 
| the expansion and contraction in the feed water heater 
elf causes leaks between the copper tubes and cast iron 
e plates. A re-designed heater has been planned so as 
take care of this latter trouble. 

The second feed water heater system of this type de- 
loped in this country is that manufactured by the Loco- 
motive Feed Water Heater Company. This heater has been 
in service on the New York Central, the Delaware & Hud- 
son, and the Delaware, Lackawanna & West¢rn railways, 
| to date in the current year the follow‘ng applications 
ve been or are being made: Centra] Railroad of New 
Jersey, Fort Smith & Western, Canriian Pacific, Grand 
Trunk and Erie railroads. Additicnal equipments are be- 
ing supplied to the Delaware & Fiudson and the New York 
Central. The design is made so that the expansion and 
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contraction of the brass tubes is taken care of so that no leak- 
age occurs. 

In order to increase the effectiveness of the heating sur- 
face in the brass tubes a corrugated spiral agitator of thin 
brass is placed in each tube. This agitator more than doubles 
the transfer of heat across each square foot of heating sur- 
face, and the high velocity and scouring action of the water 
caused by its presence tend to prevent lodgment of scale or 
dirt on the heating surface. Not the slightest particle of 
scale or dirt has ever been found in the heaters now in serv- 
ice. No experience, however, has been obtained from very 
bad waters. 

The open type heater in service is the McBride feed water 
heater and pump, manufactured by the Worthington Pump 
& Machinery Corporation. There are four in service on 
the Pennsylvania on locomotives in service out of Altoona, 
Penn. These have been in service for about a year. The 
feed water heater and pump are combined and are designed 
for a capacity of 60,000 lb. of feed water per hour. 

The exhaust steam passes through an oil separator en- 
route to the feed water heater. No trouble has been ex- 
perienced so far from oil passing through the oil separator 
with the exhaust steam and being delivered to the boilers 
with the feed water. On road tests the increase in evapora- 
tion per pound of coal was 14.4 per cent for the heater. 

The development of the locomotive feed water heater is 
not a question of theory, but of design. A locomotive feed 
water heater must be capable of continuous operation under 
the most adverse conditions; it must not add appreciably 
to the difficulty of controlling water supplied to the boiler 
at any required rate; it should not increase the weight on 
driving wheels to the extent that it becomes necessary to re- 
duce the dimensions of the boiler, and it should be applicable 
to existing locomotives without necessitating radical altera- 
tions. 

The substitution of a pump for an injector is the most 
difficult problem connected with the feed water heating. It 
complicates the control of boiler feed, increases locomotive 
maintenance and weight, and is in itself not as efficient nor 
reliable an instrument as the injector. On this accour.t the 
success of a locomotive feed water heating hinges very ‘argely 
on the design of a successful pump, unless a prac::.°} heater 
of the waste gas type can be designed which will ruise feed 
water temperatures sufficiently to effect an appreciable saving 
with the use of an injector. 

No great progress in feed water heating ca. be expected 
until the solution of the problem is actively :aken in hand 
by the railroads with a determination to nake feed water 
heating a practical operating factor. The committee urges 
that the mechanical department of eac’. rai}road endeavor 
to lead in this development. We sic: d each endeavor to 
be a pioneer in the practical applicat: mn of the feed water 
heater. 

The report was signed by E. .. Chapman (chairman), A., 
T. & S. Fe.; E. A. Averill, Loco, Feed Water Co.; O. S. 
Beyer, Jr.; E. V. De Vilbiss, Penn. System; J. S. Hampson, 
Rosengrant Coal Co.; F. Kerby, B. & O.; Monro B. Lanier, 
Monroe-Warrior Coal & Coke Co.; L. G. Plant, Railway 
Mechanical Engineer, and L. R. Pyle, Loco, Firebox Co. — 


Discussion 


E. A. Averill (Locomotive Feed Water Heater Company) 
stated that there are three essential considerations which must 
be taken into account in judging the practicability of feed 
water heater devices. These are {1) safety, (2) reliability 
and (3) cost of maintenance. Following the ability to meet 
the requirements of these three points the questions of effi- 
ciency, weight of apparatus and cost of installation should be 
considered. Feed water heaters of the exhaust steam type 
have now been developed so that the requirements of safety 
and reliability are fully met; and while installations are too 
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few to permit accurate figures to be obtained as to the cost of 
maintenance under conditions which would exist were large 
numbers of locomotives equipped, experience indicates that 
the requirements of low maintenance cost have been met satis- 
factorily. 

During the discussion the point was brought out that a 
saving in fuel greater than could be expected from the ac- 
tual amount of heat reclaimed was observed in some tests 
of heaters of the waste gas type. This was attributed to the 
improved combustion resulting from the decreased amount of 
fuel consumed, which was great enough to permit the firemen 
to do a better job of firing than had been possible without the 
heater. 


POSSIBILITY OF LIGNITE COALS 


BY S. M. DARLING 


Fuel Engineer, United States Bureau of Mines 


The nation’s resources in the way of solid fuel, while 
large, are not inexhaustible. During the last twenty years 
the population of the United States increased 42 per cent, 
and during the same period our coal consumption increased 
172 per cent. Our annual coal consumption in 1919 was 
about 530,000,000 tons. Should the same rate of increase 
hold for the next two decades, the consumption in 1940 would 
be over 1,400,000,000 tons. And it is quite probable that 
we shall be called on to export many millions of tons an- 
nually to South America, Africa and the Mediterranean. 

The nation’s coal resources of all ranks total 3,553,637,- 
100,000 minable tons of 2,000 lb., nearly one-third being lig- 
nite. Of this lignite 964,424,000,000 is in North and South 
Dakota and northeastern Montana, approximately 23,000,- 
000,000 tons in Texas, and 7,404,300,000 tons in Alaska, 
and relatively smaller quantities in several of the other West- 
ern and Southern States. The lignite tonnage given above 
includes only true lignite (as distinguished from sub-bi- 
tuminous). 

The Carbonizing Process 

I came to the conclusion early in my lignite work that the 
large way to utilize this fuel was to carbonize it; that is, 
break it up into its four main divisions of gas, oils and tars, 
ammonia, and solid residue, the latter being practically 
charcoal. The fact that the lignite does not coke in the 
sense that bituminous coal cokes, but rather crumbles, on 
being carbonized, makes possible a continuous and compara- 
tively inexpensive carbonizing process. The costly element 
of labor is reduced practically to that required for directing 
mechanical operations. 


Tue Propuctrs or CARBONIZATION OF LIGNITE 


(1) Gas, per ton of lignite (440 B.t.u. per cu. ft.)...........10,000 cu. ft. 
Ce See Sa ar eae err eer ry 
No ile gh. wR aa ARIES hina 6 brah ONS qua arbre laceieue 65 gal. 
EMERGE 85 cok xc CANS m KS OAR CAGES . 955 Ib. 


The Gas—Of the yield of 10,000 cu. ft. per ton of lignite 
carbonized, 6,000 cu. ft. are required to carry on the process, 
leaving a surplus, costing nothing, of 4,000 cu. ft. of 400 
B.t.u. per cu. ft., or a total of 1,600,000 B.t.u. yielding 160 
hp.-hrs. This power is comparable in cost with that derived 
from natural gas, and is fully as cheap as most hydroelec- 
tric power. 

Oils and Tars—Just what is the most profitable disposi- 
tion in this country for the oil and tar products remains. to 
be determined. Their treatment and marketing is an in- 
dustry by itself. It is not probable that Germany will ever 
again control the coal tar product industry, and it is not un- 
reasonable to expect that in the future a large part of the de- 
mand for tar products will be supplied from our immense 
stores of lignite. 

Ammonia—The ammonia is contained in the gas and gas 
water; it may be recovered as ammonium sulphate, a valu- 
able fertilizer, as anhydrous ammonia for refrigeration and 
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other commercial purposes, or it may be treated as a source of 
other nitrogen products, some of which are of vital import- 
ance in the manufacture of explosives. 

Carbon Residue—Tests of carbonized lignite, for use in 
suction power-gas producers, in carload’ lots have proved it 
to be an exceptional and unexcelled fuel for this purpose. 
Its chemical composition, as shown by analysis, is about the 
same as that of Pennsylvania anthracite. For the production 
of power in this way carbonized lignite is fully equal to an- 
thracite coal, charcoal, or bituminous coke, the standard fuels 
for such purposes. The carbonized lignite can also be 
burned satisfactorily on the automatic stokers and grates 
used to consume the smaller sizes of anthracite. Carbonized 
lignite briquets for domestic service have been made in car- 
load lots, and, ton for ton, compare favorably with anthra- 
cite coal, and form an ideal domestic fuel in such rigorous 
climates as those of North Dakota and Alaska. 

The territory naturally tributary to the Dakota lignite 
deposits embraces North Dakota, South Dakota and west- 
ern Minnesota. Upwards of 2,000,000 tons of bituminous 
coal are shipped annually into that territory from Illinois, 
Indiana, West Virginia, Kentucky, and Pennsylvania. The 
average haul of this coal is 1,000 miles. If the Dakota lig- 
nite were put into stable and serviceable condition, by means 
of carbonizing and briquetting, this fuel demand could be 
supplied with an average haul of less than 400 miles. The 
average freight rate is about four mills per ton-mile. The 
tonnage mentioned does not include the anthracite 
shipped into this Dakota territory; this anthracite, carried in 
lake boats and distributed from the head of Lake Superior, 
amounts to about 1,500,000 tons annually. 

Yo replace these 3,000,000 tons would require the carbon- 
izing annually of 6,000,000 tons of lignite, yielding 3,000,- 
000 tons of solid fuel, 18,000,000,000 cu. ft. of surplus gas 
(costing nothing), 45,000 tons of sulphate of ammonia, and 
60,000,000 gallons of tar distillates. The Texas lignite sit- 
uation affords an equally great opportunity for economic 
saving. And there are many smaller deposits of lignite scat- 
tered over the Southern and Western States, where relatively 
smailer savings can be made in similar fashion. 

Preserve the Source of Lubricants 

Bringing this lignite onto the market as fuel, with its at- 
tendant production of oils, would release large quantities of 
petroleum and natural gas for other uses. Of our original 
supply of petroleum, 42 barrels per capita have been used 
and only 70 barrels per capita remain for the future. About 
half of the petroleum currently produced is used as fuel for 
steam raising. The possibilities in the use of petroleum and 
its products in connection with the navy, airplanes, the mer- 
chant marine, automobiles, motor trucks and tractors are so 
great and vital that before long the use of oil for steam rais- 
ing will be regarded as an inconceivable folly. 

Mr. Requa, Consulting Engineer of the Bureau of Mines 
and Director of the Petroleum Division of the Fuel Adminis- 
tration, puts the situation in forcible language: 

“The operation of hydroelectric generators, of railways and 
trolley cars, of the machinery of the factories, of internal- 
combustion engines, for our battleships and our merchant 
ships—in fact, of all machinery—is made possible by the use 
of one product, and of one product alone—petroleum. For 
if there is no known satisfactory substitute as a lubricant its 
exhaustion spells commercial chaos or commercial subjuga- 
tion by the nation or nations that control the future source 
of supply from which petroleum will be derived.” 

The urgent necessity is upon us now to begin to bring 
these enormous stores of lignite into use and make them do 
their proper part of the economic work of the nation. The 
carbonizing of lignite will place the lignite-bearing regions 
substantially on a par as regards fuel and power with those 
parts of the country that are favored with bituminous and 























Jury, 1920 


anthracite coal. It will give an equally good domestic fuel 
in the way of carbonized lignite briquets, better gas, pro- 
ducer fuel in the form of carbonized lignite, enormous quan- 
tities of gas to be used for fuel or power purposes, a large 
tonnage of fertilizer in the form of sulphate of ammonia, 
and a great amount of oils and tars. 
Discussion 
The discussion centered around the possibilities of using 
lionite coal in locomotive service and it was pointed out 
that the development of the use of lignite briquets depends 
on the building up of a market for the by-products. The 
experience in the by-product coke industry in the East in- 
dicates that this will be a process requiring considerable 
time. As an immediate means of making these coals avail- 
le the possibility of using them in pulverized form has re- 
ived considerable attention. Comparing the possibilities 
for the use of pulverized lignite with the bituminous coals 
from the Eastern and Central fields burned on grates, it was 
pointed out that the average saving in freight alone would 
amount to about $1.60 per ton, while the cost of preparing 
the pulverized fuel, on the basis of a plant having a capacity 
of 1,000 tons a day, would amount to about 40 cents a ton 
lelivered to the locomotive tender. This includes the inter- 
est, depreciation, taxes and insurance on an investment of 
$250,000 required to install such a plant. In experimental 
work it has been possible to pulverize lignite with as high 
as 18 to 22 per cent moisture remaining in it. If this prac- 
tice proves to be feasible commercially, it will eliminate 
e necessity for a drier of large capacity and the danger of 
ombustion from the high temperature required in the 
er to reduce the moisture to the low percentage ordinarily 
nsidered necessary in pulverized fuel practice. 
Phe discussion also brought out the fact that some lignites 
be burned in their natural form. This is being done 
successfully on the Oregon-Washington Railroad & 
Navigation Company’s line. The coal used is a black lig- 
or sub-bituminous with a heating value of less than 
9,000 B.t.u. and 18 per cent moisture. To burn this coal, 
locomotives are built with large grate area and a large net- 
ing area in the front end. An unusually large exhaust tip 
ised and about one-third of the air.is admitted over the 
through a baffle fire door. Because of the comparatively 
small amount of combustible in this fuel, it requires much 
less air per pound than the higher grade bituminous coals. 


SANTA FE LOCOMOTIVE OIL BURNING 
PRACTICE AND FUEL PERFORMANCE* 


BY WALTFR BOHNSTENGEL 
Assistant Engineer Tests, A. T. & S. F. 


Che Santa Fe System has approximately 3,160 locomo- 
s, of which two-thirds use coal and one-third use oil as 


(he necessary procedure in converting a coal burner to oil 
roviding an oil tank of proper shape and size to fit the 
| space in the water tank; removing grates, ash pan, and 
ash pan rigging and applying a fire pan with proper brick 
lining and burner; and arranging necessary piping on the 
tender and boiler back head of the locomotive, to regulate 
the oil outflow to the firebox. All pipe and pipe fittings 
should be extra heavy, the valves and throttle being of heavy 
design capable of carrying a maximum pressure of 250 lb. 


Firebox and Flues 


has been demonstrated that button head radial stays 
should be eliminated and taper head radial stays applied. 
It is the practice to have all rivets countersunk and driven 





rl. & S. F. locomotive equipment for burning oil was described and 

ted in a paper read befo1e the 1915 convention, an abstract of which 
w: e found in the June, 1915, issue of the Ratlway Age Gazette, 
Y inical Edition,. nage 280. 


RAILWAY MECHANICAL ENGINEER 449 


flush. It is also considered good practice to scarf the door 
and flue sheet flange from the inner edge of the rivet hole 
to the outer edge of sheet, making the outer edge approxi- 
mately 3/16 in. thick to prevent undue cracking from the 
rivet hole to the edge of sheet. It is not considered that fire- 
box troubles are any greater in oil burning locomotives than 
in coal burners in proportion to the work performed. The 
troubles experienced in oil burning locomotives consist of 
cracks developing in the knuckle of the fire door hole, top 
flange of door sheet and flue sheet, leaky radial stays and 
staybolts, as well as cracks developing from staybolt to stay- 
bolt in the side sheet. Prompt and careful attention is neces- 
sary in boiler washing. 

Should the side, flue or door sheets have patches applied 
by rivet or patch bolts, they are liable to give considerable 
trouble, and should the fireboxes be of the five-piece type, 
the longitudinal seams in the crown sheet would cause con- 
siderable trouble from leaking. It is Santa Fe practice to 
cover these seams with brick until they require renewal. 

The life of a firebox and a set of flues is somewhat less 
in an oil burning locomotive than in a coal burning locomo- 
tive. The average for all locomotives, old and new, large 
and small, in all classes of service, shows that the life of 
staybolt fireboxes in coal is 10 years and 3 months and in 
oil 9 years. This cannot be used to predict the actual prob- 
able life of any one box, as the figures vary to a certain ex- 
tent by reason of different local conditions. The average 
life of a set of flues in an oil burning freight locomotive is 
about 48,000 miles, and in a coal burning locomotive, same 
service about 65,000 miles.. The life in passenger service is 
approximately 40 per cent higher and in about the same 
relation. 


Engine Equipment 


The Booth burner is used as standard on the Santa Fe. 
The patent on this burner expired in February, 1912, and 
it is made and tested in our own shops. Good results are 
obtained from 11%-in. burners on small locomotives, while 
the larger power is provided with 2 and 2'%-in. burners. 
For the Mid-Continent oil, a 1%4-in. pipe is used to convey 
the oil from the tank to the firebox, while with California 
and Mexican oil 2-in. piping is used to the firing valve. 

The larger locomotives having 8,500 and 9,000-gallon 
water tanks, use an oil tank of about 3,400-gallon capacity. 
On the smaller locomotives having 5,000 and 6,000-gallon 
water tanks, the capacity of the oil tank varies from 1,800 
to 2,250 gallons. 


Comparison of Coal and Oil 


The essential features in preparing to burn oil for loco- 
motive fuel is the availability, extent of supply, and rela- 
tive value of the oil, not at the well, but at the point of con- 
sumption. 

The coal used on Santa Fe locomotives averages 11,500 
B.t.u. and the oil 19,000 B.t.u. per lb. On this basis the 
theoretical heat value of one pound of oil equals 1.65 Ib. 
of coal. After the ratio of coal to oil is obtained to agree 
with local conditions, the advantages to be gained by the 
use of oil may be considered by substituting in the following 
formula: 


e = —————_——_ =_ equivalent price of oil per barrel. 
2000 
2000 - 
d= ———_—_ — = equivalent price of coal per ton. 
we, ca ee 
= Weight cf cil per gallon pounds = specific gravity of oil times 


weight in pounds of one gallon of water. 
Number of gallons per barrel. 
Ratio of heating value of oil to that of coal in B.t. u. 
Price of coal per ton. dollars. 
Price of oil per barrel, dollars. 
= Ratio of beiler efficiency. oil to coal. 


The results of a number of recent tests on the Santa Fe 
show that the evaporate efficiency of oil is about 25 per 
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cent more than coal for hand fired and 40 per cent more than 
coal for stoker fired locomotives, that is, the factor X is 1.25 
for hand fired and 1.40 for stoker fired locomotives. 

The cost of changing a locomotive from coal to oil burn- 
ing depends largely on the size of the locomotive. Recent 
figures show that the approximate cost of changing a modern 
locomotive of Pacific, Mikado or Atlantic type is from $2,- 
400 to $2,500, including the construction of an oil tank, 
draft pan, petticoat pipe, oil burner piping, fittings, etc. 
This cost would also include the application and the usual 
overhead charge. A smaller locomotive, such as the eight 
and ten wheelers, can be converted at a cost of about $1,800 
to $2,000 each. 

Either the speed of the train or the tonnage is increased 
on an oil burning locomotive, due to the locomotive being 
worked to its maximum capacity at all times. A test made 
in 1919 shows that an oil burning Atlantic type locomotive 
handled an average tonnage of 750 tons, while the same 
kind of a coal burning locomotive handled 578 tons in the 
same class of service. 


The Brick Arch in Oil Burning Locomotives 


The paper also contains a report of tests on three oil- 
burning locomotives of the 2-10-2 type, all of the same class, 
to determine the effect of an arch tube supported brick arch 
on fuel performance, with the standard location of the oil 
burner at the front end of the firebox as well as at the rear 
of the firebox. These two arrangements were compared with 
the standard firebox arrangement, which does not include 
a brick arch. 


The data for the individual runs during these tests, as 


GENERAL SUMMARY OF 


East Bound 





Firebox arrangement ......... .w.se.. pb nate A B 
RNIN oe wciie snesetihs Sie nlh sk x ead eS aus 5 11 
Mnane GINS. ROULK..4.006 6. verse cea reson Date ats e-als 8.35 8.42 
NTN is a avs) osigwobie. sib .c sae eke aad eeielele 2.47 3.15 
‘sotel time, hours.......... 10.82 11.57 
ee eee 25.720 26,970 
Total water evapcrated, pounds..............+++++ 287,150 293,440 
RANE oo 51 5 ola sida a:d0a'e a ieig KO.0 6 ou0i8 81S S AG 11.14 10.86 
Draft, in. of water: 

NN aos 1a 01h, Sine -wiv ar Sone bola 5.0 

RINNE Fa ecre ce ra-urjnie 86s oie 06 90.9 11.2 10.3 
Temperature, deg. F.: 

IRN 8 oad Sars icy e'aceyiid, swe ada Is eas 75 69 

EN ang 2365 1a wlolaiana a bea bale k 6.0 ie.9.0 808 634 643 

SN gre hee arc Fes carcg Guus wine ois Ora wral Oo 117 119 

ER co <5 570 ra k/ald) S/aie.s eniavaie oiled te baceuaxe 65 ao 
TOMO DEY SPER. sous cs denies cc csees eetaistialeatee 1,307 1,213 
Gross thousand ton miles............. rete ry 191.5 180.9 
Speed. Mties per hour... .<ecscc cess oe a eatuniat eats 17.9 17.8 
Oil, pounds per gross thousand ton miles.......... 134.6 149.2 
Water, pounds per gross thousand ten miles....... 1,520 1,660 


Equivalent evaporation: 


Pounds water per pound oil......... 14.60 14.40 
Thermal efficiency, per cent: z 
Boiler and superheater.......... ; 76.4 Ye 


All runs were made between Needles, Calif; and Seligman, Ariz., 149 miles. 


Firebox arrangements: 

A = Without arch tubes or 
B = With arch tubes and arch: 
C = With arch tubes but no arch: burner 


D = With arch tubes and arch: burner at the 





well as the average, show a slightly better fuel performance 
for the locomotives without the arch than for those with a 
brick arch. However, the atmospheric temperature averaged 
slightly higher during the runs made without the arch than 
for those with the arch, which would be favorable to the 
former in a lower radiation loss. 

The data show no saving in fuel, if anything a lower effi- 
ciency for the arch, in comparison for the present front end 
burner arrangement without arch. This can be explained 
by noting that with proper drafting, without arch as well 
as with arch, the locomotive can be fired without showing 
smoke, and having as low a front end temperature without 
as with the arch. Obtaining complete combustion in the 
firebox in either case, further economy could only be obtained 
by absorbing more of the heat from the gases and getting a 
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lower front end temperature. Another explanation for lower 
efficiency of the arch with oil, is that radiant heat is not uti- 
lized to the best advantage with an arch, as the arch shades 
part of the firebox. 

As a general conclusion, taking the present standard ar- 
rangement with front end burner and no arch or arch tubes 
as a basis, the data secured on these tests show that the ad- 
vantages resulting from the use of an arch tube supported 
arch with either the front or back end burner arrangement 
are more than offset by disadvantages and, from these tests, 
the installation and maintenance of the arch cannot be justi- 
fied in oil-burning locomotives. 


Discussion 


The discussion centered around the difficulty resulting 
from the accumulation of carbon on the bottom of the draft 
pan in front of the oil burner on oil-burning locomotives. 
This is being experienced in some cases where oil has only 
recently been adopted as locomotive fuel, especially where the 
heavy gravity Mexican oils are in use. On roads which have 
had considerable experience, the difficulty has been over- 
come, largely by care in the location of the burner, to keep 
the flame properly centered in the firebox and away from 
the bottom of the pan, and by admitting air around the 
burner, principally under and at the sides of the burner. 

In discussing the Santa Fe arch tests, J. T. Anthony stated 
that experience on other oil-burning roads indicates a saving 
of from five to eight per cent where the arch is used. He 
took exception to the statement that the arch tended to shield 
part of the firebox from direct flame radiation, as the tem- 


perature of the arch makes it a radiating medium itself. He 
AND WitHout Brick ArRcH 
West Bound 

—  €. Dp \ B ne Dp 
- 3 5 10 4 3 
8.57 8.15 6.42 6.35 6.25 6.17 
2.62 2.79 2.58 2.95 2.97 hy 
11.18 19.94 9.00 9.30 9.22 8.88 
26,630 26,420 9,550 12,430 11,390 1,16( 
292,140 284,720 108.430 134,940 124,930 119,520 
10.98 10.77 11.35 10.86 10.97 10.7 

7.0 y fe er 3.8 5.3 5 
11.8 12.5 6.3 re 8.5 8.7 

68 63 64 58 58 NE 

601 595 525 549 541 54 
119 113 119 121 127 11 

53 3§ 64 52 54 $ 
1.353 5A Ie f 1,021 1,564 1,346 1,22 
190.0 181.2 147.2 2it.7 200.8 181.8 
17.4 18.4 23.4 23.6 24.0 24 
140.1 145.7 65.8 61.6 57.3 61.¢ 
1,582 1,592 782 699 652 7 1¢ 

14.47 14.26 14.55 14.14 14.25 14 

75.6 74.5 76.0 74.0 74.5 7 


arch; burner at the front end of the fire pan. 
burner at the back end of the fire pan. 
it the front end of the fire pan. 
front end of the fire pan. 


admitted that where a boiler efficiency as high as 76 per cent 
was obtained without the arch there was not much range for 
improvement left for the arch, but doubted the ability, day 
in and day out, to maintain such a high efficiency. 


REPORT ON FRONT ENDS, GRATES AND 
ASH PANS 


The committee presented data for comparison of two 
types of grates from tests of two classes of coal, namely, Gal- 
lup and Kansas on the Santa Fe. The object was to de- 
termine what, if any, saving could be effected by using table 
grates in place of finger grates in locomotives burning Gal- 
lup coal. This coal, obtained from Gallup, New Mexico, is 
a semi-bituminous coal, having the following analysis: 
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I. C. C. Locomotive Defects 


Chart showing common defects of locomotives which constitute viola- 
tions of the federal locomotive inspection law. The existence of any such 
defects is sufficient cause for removing the locomotive from service. 
by L. S. Cunningham. 
Company. 


Prepared 


Copyright, i920, by Simmons-Boardman Publishing 
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Spe ag Aigy  e  R eMMROOR i> coal consumption with the table grates is due to insuffi- 
PRE CRN, BOE Ooi ins nencxagn ons doameressenenton $1.46 cient air admission. While the air openings are calculated 
RO. TE COU sa ones noes api lamubiclon walepit eens bea ss aan eae . 

RE BO no ee ee 0.64 to be the same, the ashes or contents of the firebox pack 
Calorific value of coal as received B.t.u., per pound...... 11,484 , y j < . 
Calorific value of dry coal, B.t.u. per pound............. 12,516 down over the slots in the table grates and there is not the 


[he test was made between Belen and Gallup, New Mex- 
ico, in May, 1919. The locomotive used for this test is a 
single expansion Mikado type equipped with a Duplex stoker 
and superheater. It was new, having just been received 
from the Baldwin Locomotive Works. The front end draft 
arrangement and the brick arch arrangement remained the 
same, and in the comparison of data of finger and table 
erates the same fireman was used throughout the test. 

Che, standard finger grates for Gallup coal were installed 
first, and the brick arch maintained eight bricks high in the 
enter and intermediate rows and seven on the side rows, 
ind all set down against the tube sheet. With Gallup coal, 
it has been found most economical to run the arch down 
igainst the flue sheet and at least seven courses high, on 
account of stack losses. The standard Gallup coal grates 

ve 5-in. openings between the fingers, while the clearance 
between the bars on the table grates is 34-in. with 5-in. 
slots for air passage up through the bars. The percentage 

\ir opening is approximately 37.8 per cent with either 

sion, 

[he locomotive was run with full compensated tonnage 
ng, namely, 2,300 tons, Dalies to Gonzales, and 2,700 
Gallup to Gonzales. 

(he million-foot pounds of work done at the drawbar 
ated a higher average drawbar pull, a greater amount 
tal work done, as well as a greater amount of work 
our while working steam with the table grates than with 
finger grates. This is the reason for the table grates 

more coal and giving poorer evaporation than the 


r grates, as the harder the locomotive is worked, partic- 
where there is much fine coal or slack, the greater 
Tac k loss. 


Che table grates do not drop any fire and very little ash 


‘t when being shaken, while the finger grates drop con- 
rable fire in certain portions where the fingers are cut 


same chance to loosen it up by shaking as with the finger 
grates. The steaming of the locomotive was about the same 
with the table grates as with the finger grates. 

When all things are taken into consideration, the saving 
in coal of table grates over the standard Gallup coal finger 
grates, or vice versa, is very small. Under certain conditions 
one will show a saving, while under other conditions the 
other grates may show a saving. 

A similar test was made on the road between Argentine 
and Emporia, Kansas, a distance of 108 miles, with Kan- 
sas coal. The same type of locomotive, No. 3209, was used 
on this test as with Gallup coal and with the same equip- 
ment. 

The data on the table grates were obtained for the most 
part by an observer on the locomotive after the test with the 
dynamometer car had been finished. On most of the trips 
with the observer on the locomotive, a test on a perforated 
arch in comparison with the standard seven course arch was 
carried at the same time. However, the results indicate that 
the perforated arch cut a very small figure in the saving. 

Evaporation is the proper basis on which to make a com- 
parison between table and standard grate. From a summary 
of dynamometer car data there was shown to be an average 
saving for the round trip of 8.0 per cent. Based on tests with- 
out the dynamometer car the saving averages 10 per cent for 
the round trip. Under all conditions there was some saving in 
favor of the table grates, and a conservative estimate would 
be from 1 to 1% tons of coal per trip. 

The table grates save coal by preventing it from falling 
through into the pan only partly burned. The loss from this 
source is very noticeable with the coarse grates now used, 
particularly when the coal is fine and starting out of a 
terminal when the fire is light. Part of this loss could be 
eliminated by using finger grates with fingers closer together, 
such as those used for Gallup coal. 

There is a considerable loss due to finger grate bars having 
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GALLUP COAL TESTS 


Duration of 








s S5 omg Million ft. lb. of work test R 
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West Bound—Belen to Gallup, 144.1 miles 
23 1.97 5.18 188 162.8 843 145.40 111.36 20,988 27,421 110.82 144.78 2196 16,112 3.26 16.9 3-48 8-57 16.1 
318 4.51 4.91 187 179.9 881 145.64 113.33 21,384 27,474 112.91 145.06 2475 16,443 3.47 17.0 2-47 8-10 17.7 
2 4,! 4.96 1&8 181.8 902 145.47 113.28 22,266 28,608 117.57 151.05 2314 17,102 3.43 17.0 4-11 8-58 16.2 
East Bovnd—Gallup to Belen, 144.5 miles 
fe) 187 75.8 402 145.61 51.08 9,996 28,499 52.78 150.48 1951 7,685 3.84 20.3 2-18 7-33 19.1 
5.03 187 82.2 413 145.48 55.10 10,054 26,586 53.09 140.37 1869 7,723 4.14 20.9 1-35 7-35 19.0 
296 5.01 187 79.9 398 145.69 53.17 10,303 28,231 54.40 149.06 1988 7,926 3.98 19.9 1-34 7-38 19.0 
“A” is the average cf five trips in each direction, with finger grates and an eight course arch. “B” is the average of two trips in each direc- 


finger grates and a perforated arch. “C’ is the average of three trips in each direction with table grates and an eight course arch, 


to clear obstructions in the corners of the firebox. The 
e of the pan (the high sides) causes the hot ashes and 
to sweep up along the side of the cab into the engine- 
’s faces when a high side wind is blowing. The table 
tes were very popular with the enginemen on this ac- 
nt; also, on account of being easier to shake. There 
ery little need of a power grate shaker with table grates 
| Gallup coal. 
\side from the coal being a little finer and the locomotive 
ng worked a little harder on trips with the table grates, 
ich incurs a greater stack loss, it is possible that the larger 


to be replaced on account of fingers being burned off which 
loss would probably not be so great with the table grates. 


Front Ends 


During the testing of the Mikado type Locomotive 3209 
just referred to, a variable exhaust nozzle designed by Mr. 
Stevens, a boiler maker on the Santa Fe, was applied for 
test. This device can be regulated from the cab and gives 
a discharging area equal to a nozzle area anywhere between 
514-in. and 6-in. diameter. The idea of the inventor was 
to open up this nozzle when the locomotive was steaming 
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freely and to close it down at gradients of 1/16 in. when 
for any reason the locomotive did not steam so freely. 

_ When first applied, in February, 1919, no difference could 
be detected in fuel consumption, and it was found necessary 
to put a diamond split in the top. However, as weather con- 
ditions got better, the nozzle was run practically wide open 
all the time. In its operation the nozzle was run either wide 
open or closed. The specific gradations in closing were not 
utilized by the enginemen. ‘The chief disadvantage of the 
variable exhaust nozzle is that if not worked frequently it be- 
comes inoperative in a short time by being stuck up due to the 
exhaust gases. 

At the fourth annual convention in 1912, an exhaustive 
paper was presented to this association showing the great pos- 
sibilities in fuel saving and the further possibilities of in- 
creasing the power of locomotives by the elimination of back 
pressure. Information now comes to the committee that a 
simple and effective drafting system has been developed 
based on the fundamental assumption in the paper on back 
pressure, previously referred to, that there was sufficient 
energy in the exhaust steam to draft the locomotive with a 
maximum of four pounds back pressure on the cylinders. 

The essential features of this system are an exhaust vol- 
ume chamber and a governing variable exhaust nozzle which 
opens under very low static pressure and which has a vari- 
able opening with each exhaust blast. The variable opening 
and constant automatic agitation of the wings is most essen- 
tial in maintaining a variable exhaust nozzle. 

In the committee’s last report attention was called to the 
Master Mechanics’ formule for the design of stack and 
front end, showing that they are not properly applicable to 
present power. The Lewis drafting system, with its exhaust 
blast of very large contact area of steam and exhaust gases, 
and its unusually large stack, are convincing testimonials 
that we should no longer abide by this rule of thumb design, 
but that we should make investigations to find the limit of 
design which will give the greatest efficiency of the exhaust 
blast. 

The report was signed by H. B. MacFarland (chairman), 
A. T. & S. F.; W. J. Bohan, Nor. Pac.; E. B. DeVilbiss, 
Penn. System; J. P. Neff, American Arch Co.; Frank Zeleny, 
C. B. & Q., and C. C. Higgins, St. L.-S. F. 


USE OF CARBOCOAL ON LOCOMOTIVES 


BY GEORGE E. SCHERICK, JP. 


Fuel Engineer, International Coal Products Corporation 


In the firing of bituminous coal many schemes have been 
tried to promote better efficiency and some of these have 
met with considerable success. But in spite of all attempts 
toward better economy the locomotive boiler remains today 
one of the chief offenders in the extravagant use of fuel. 
There can be no doubt that the continued demand of the 
public for abatement of the smoke nuisance will force the 
railroads to the use of a smokeless fuel or to electrification 
of their roads in their larger terminals. The limited supply 
of anthracite in the country makes it unlikely that anthracite 
can be used generally on railroads, and it is evident that 
there is a good field for a fuel comparable to anthracite but 
manufactured from bituminous coal, with a saving of the 
valuable by-products. 

Carbocoal is a dense, smokeless fuel formed by carbonizing 
bituminous coal. Any coking or non-coking bituminous coal 
or even lignite can be used in the process, although some 
coals are more desirable than others. Carbocoal compares 
very favorably with anthracite coal and has about the same 
dnalysis, but it burns with a much less draft. It is manu- 
factured from bituminous coal by carbonization in two stages. 
The raw coal is first crushed and then fed continuously to 
horizontal retorts, operated at a relatively low temperature. 
The volatile matter in the coal is reduced to about eight per 
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cent. This low temperature coke or semi-carbocoal is then 
ground, briquetted with pitch, and the resulting briquets are 
carbonized at a temperature corresponding to that used in 
coke ovens, the by-products again being collected as in coke- 
oven practice. 

The resulting briquet is a smokeless fuel resembling an- 
thracite in its properties and differing considerably from or- 
dinary coke, particularly in that it is a soft form of carbon 
and much more free burning than coke. 

Several carbocoal tests have been made by various rail- 
roads in the east, and the results as a whole have been very 
satisfactory, especially as these tests can only be considered 
of a preliminary nature. 

The first test run on a locomotive with carbocoal as fuel 
was made on May 21, 1917, and was run to ascertain the 
possibilities and flexibity in handling when fired on a regu- 
lar locomotive grate with its draft system. The engine (a 
switch engine) was equipped to burn anthracite, fuel oil or 
bituminous coal, and as reported by the superintendent of 
motive power of this railroad, who was keeping a close watch 
of this locomotive throughout the day, “the performance on 
the road was better than with either hard or soft coal. The 
engine steamed more freely and the fire could be kept in 
more satisfactory condition, as the briquets did not clinker at 
all but simply burned up to a fine ash which could be shaken 
through the grates. In this respect it was superior to any of 
our ordinary fuel.” 

It was necessary to shake the grates only four times from 
the time the fire was originally built. At no time during the 
test could any smoke be detected coming from the stack. The 
briquets, despite the many times they had been shoveled from 
the period following their manufacture to the time they rested 
in the tender, appeared without any mutilation and with a 
marked absence of slack and fines. No difficulty was ex- 
perienced in maintaining a full head of steam. On six oc- 
casions it was necessary to start the blower on the engine, 
whereas the engine crews stated that with coal as a fuel on 
this particular work it was necessary to keep the forced draft 
in operation the greater part of the day. 

In September, 1917, the Carolina, Clinchfield & Ohio ran 
a series of two tests with carbocoal. These were run over the 
same road from Kingsport to Soldier, a distance of 22 miles, 
with 43, 50-ton cars in the train, and as far as was feasible 
external conditions were kept constant. No instructions were 
given the fireman as to the proper methods of handling carbo- 
coal. There was no opportunity to try out the fuel in ad- 
vance. The firemen in this locality were accustomed to fir- 
ing high volatile bituminous coal, while the carbocoal cor- 
responds in many ways to anthracite coal. 


CaroLina CriincuFterp & Onto Test or CLiINnCHFIELD CaRBocIAL 
RIN cA 2 oS Sado 5 java Bim 5 pv! 0 Seba) >. opm ta LH SLw es RR an 2-6-6-2 
aR OEE CUMMINS TURNS 8 6 soca yndsalGia care ¥, 6) erwia hie Siw ela w eew ste Giardina 378,650 
EMIS NNIN PENN Ne al or tg ohne eis ake lipase: Sie p) KIMI aes Nate SE. 77,400 
MRI TE OU NIPU IRN TOMER NTR 5.5 oc barista ach ca carcass dalsazse KOs Mb onl aie Corer ein owiavew ore cab ia Ts 6 ceseueoo 78 
Heating surface, sq. ft....... POL maE Ne are laces oer ie eC HRE ee §.752 

Data ard results Run 1 Run 2 Average 
Grade, compensated, per cent............ ere 0.5 0.5 0.5 
MR) Bcc) on ec a ea 18 22 20 
Gee (WERE TOMES. i650. 056.15 6 o0 ine aie icie eww e oye 0ie 0 3,022 2,981 3.001 
Pull on drawbar (ealculated).....5 66.06.0006. 43,000 42.250 42.275 
Average speed, miles per hour................ 9.0 10.1 9.55 
Fuel burned, sq. ft. grate area, per hour....... 64.0 98.0 $1.0 
Water evaporated per sq. ft. heating surface, hr. §.75 9.70 8.22 
Water evaporated per pound of coal........... ee aA 7.30 7.99 
Equivalent evaporated per pound of coal...... 9,36 8.83 9.09 
Fuel consumed per ton mile, train load........ .184 "250 217 


*Allowance has been made for fuel due to safety valves being open at 
least 19'%4 min. 

In addition to these tests a demonstration was made on the 
Baltimore & Ohio. This demonstration was witnessed by 
some of the leading citizens of the community in which it was 
made, and gave entire satisfaction as a smokeless fuel. 

Carbocoal can be stored in unlimited quantities without 
danger of fire from spontaneous combustion. The storage 
space per ton for carbocoal is but a few per cent greater than 
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further, the carbocoal does not weather and slack 
s many coals do on storage. 


for coal; 


Discussion 


Several inquiries were made relative to the commercial 
jossibilities to the railroads and the cost of production. The 
first commercial plant will commence operation in the Clinch- 

eld district in July and no production costs are available. 
\n estimated investment of three million dollars will pro- 
capacity of. 1,000 tons daily with a net return under 
the present market of one million dollars annually. 


ECONOMICS OF THE FUEL OIL SITUATION 


By EUGENE McAULIFFE 
President, Union Colliery Company 
\Vithin twelve months the fuel oil situation, 
present and future supply, 
cerned, 


\ ide a 


insofar as 
as well as unit costs, are con- 
has undergone startling changes. One year ago we 
vere alone concerned with the economical consumption of 
fuel oil; today there is a national, even international, feeling 
the period of fuel oil consumption for steam making 
urposes is substantially behind us. 
\fter practically effecting the consummation of a very ex- 
tensive oil burning program the Naval Department asking 


March last for Pacific Coast bids on 4,500,000 _bar- 
els of fuel oil, received but one bid covering a delivery of 
ut 602,000 barrels, at a price of $1.95 per barrel. In April 

ds were requested for Atlantic Coast deliveries, five ten- 
returned, covering an entirely insufficient supply, the 


for bunker oil ranging from $2.07 to $3.76 per bar- 
42 gallons. A similar fuel problem confronts the 
American merchant marine, the completed program of the 
United States Shipping Board, aggregating 10,000,000 dead 
ht tons, of which 2,000,000 tons will consist of coal 
irning vessels and 8,000,000 tons of oil-burning vessels. 
estimated fuel oil requirements of the Shipping Board 
for the year 1920 are forty million barrels, and for 1921 sixty 
llion barrels. 
\Vhen we consider that the necessity for maintaining a 
I will not cease until the end of the existing generally 
form of government, or until the millennium arrives, 
of which are perhaps quite remote, it would seem very 
that the requirements of the United States Navy, 
equipped to carry and burn oil will take precedence over any 
demand, and it is equally reasonable to assume that 
‘ the American people have spent not only millions but 
llions in the upbuilding of an American merchant marine, 
that its fuel oil requirements will take position only second 
to that of our battleships. The statement of men who should 
know, that 1920 and 1921 will mark the peak period of oil 
luction with a steady decadence from this time forward 
justifies serious consideration of the oil problem. The 
United States Geological Survey estimates that with the close 
of the year 1919 we have taken approximately five billion 
ls of oil out of the ground and that the estimated oil 
ve yet in the ground is six and one-half billion barrels. 


Whatever does the future promise ? 

Between 1909 and 1918 the number of automobiles and 
trucks increased 1700 per cent, and the consumption of 
gasoline for automobile purposes jumped from 13,000,000 to 
69,000,000 barrels, or 650 per cent, while the production of 
cI oil increased 95 per cent. Today we operate 7,600,000 

nobiles and motor trucks, and 350,000 tractors, and the 
1920 construction program totals 2,000,000 automobiles and 
motor trucks. | Power boats, aeroplanes and minor power 
pumping plants employ thousands of internal combustion 
engines, all calling for oil-and gas. It takes a half pint of 
( translate a ten of coal into power by way of the steam 
“a e, to consume the power so generated takes much more. 

ithout 


petroleum we could no-more grease the bearings 
and spindles of industry than we. could light our-great* build- 
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ings and streets with tallow dips. The total available ani- 
mal fats, together with that which might be possible to ex- 
tract from sea life in the period of a year, would not even 
dimly light and poorly lubricate the world for one-tenth of 
that time, even though food fats were taken to swell the sup- 
ply. The government has thrown open for drilling 6,500,000 
acres of national oil reserve, but these lands located in Cali- 
fornia and Wyoming will not add materially to our supply. 
In 1919 twenty-nine thousand wells were driven, to success 
or failure; of these 6,000 were dry, 2,000 returned gas with- 
out oil, the drilling expense estimated at $600,000,000. 

The translation of oil into steam will quickly cease, 
through the pressure of economic forces and the transporta- 
tion companies must perforce sense the changes that are tak- 
ing place in the fuel oil world. Millions of dollars were 
saved in past years by the substitution of cheap crude oil 
and refinery residuum for coal in locomotive fireboxes. Only 
twelve years ago it was difficult to force the skimming plants 
of Texas and Oklahoma to take sufficient gasoline out of the 
crude to make its use on a locomotive safe. The railroads 
who then absorbed the residue left after the taking off of 
the lighter distillates built up a comfortable refinery traffic 
for their rails, but a complete return to coal fuel is now 
imminent. To avoid the necessity for summary and violent 
changes the work of shifting fuels should be undertaken at 
once and conducted quietly and gradually. Fifty million 
barrels of fuel oil represents twelve million tons of coal. 
This is not a large tonnage if it were not for the fact that 
the major portion of the oil is consumed where the coal pro- 
duction is relatively small. 


Other Papers 


The report of the committee on Fuel Stations which was 
here presented will be abstracted and published in a later 
issue of the Railway Mechanical Engineer. 

M. A. Daly, Northern Pacific, chairman of the committee 
on firing practice, conducted before the association certain 
simple chemical experiments which are used in the Northern 
Pacific instruction car to instruct and interest engine crews 
in the principles of combustion. The discussion showed con- 
siderable interest in these methods. 

The committee on pulverized fuel reported that efforts to 
secure reliable comparative cost data during the year were 
unproductive and the discussion indicated a desire on the 
part of members for information of this character applicable 
to decisions on local problems rather than further data of 
a general character about the process. Such information as 
was brought out in the discussion indicates that about the 
only extensive experience in locomotive service has been where 
low grade, cheap coals, such as anthracite silt, are available. 

M. B. Morrow, Canmore Coal Company, Canmore. Alberta, 
addressed the association briefly during the closing session. 


Association Business 


The secretary-treasurer’s report showed a gain of mem- 
bership of 311 during the year with a total of 1,297. Owing 
to the increase in the cost of printing amendments to the 
constitution and by-laws were passed increasing the annual 
dues from three to four dollars. 

The question of affiliation. with the American Railroad 
Association was brought up and action was deferred till the 
next convention. 

The following officers were elected for the ensuing year: 
President, J. B. Hurley, Wabash; vice-presidents, W. L. Rob- 
inson, Baltimore & Ohio, W. J. Bohan, Northern Pacific, and 
R. Bradley, Boston & Maine; executive committee: P. E. 
Bast, Delaware & Hudson; J. N. Clark, Southern Pacific; 
Robert Collett, New York Central; C. C. Higgins, St. Louis- 
San Francisco; J. M. Nicholson, Santa Fe;:A. W. Perley, 
Oregon-Washington Railroad & Navigation, and T. Duff 
Smith, Grand Trunk Pacific. 
















































MODERN VS. OBSOLETE ENGINE TERMINALS 


Advantages of Modernized vs. Antiquated Engine 
Terminals Considered from Many Different Angles 


BY C. C. LANCE 
Shop Engineer, Seaboard Air Line 


of locomotives has increased from 25 to 30 per cent. In 
addition the complications brought about by the vari- 
ous specialties required on large modern locomotives, such 
as Power Reverse Gear, Stokers, Grate Shakers, Coal Pushers, 
Super-heaters, Headlight Dynamos, Automatic Fire Doors, 
Duplicate Air Pumps, of large size or cross compound, and 
the flexible steam and exhaust connections, intercepting valves, 
duplicate valve gears and other devices brought into use on 
articulated compounds, have greatly increased running repair 
and maintenance work. In fact, owing to the large size and 
weight of important parts and countless number of additional 
devices to require attention, that were comparatively unknown 
and unnecessary on small engines, the volume of work has 
increased in a larger proportion than the size of locomotives. 
Increased tonnage and faster movement made possible by 
modern motive power have necessitated improvements in the 
physical condition of railroads that have been beneficial to 
operating and maintenance of way departments. Heavier 
rail and bridges, longer passing tracks, larger classification 
yards, reduction in grades and better roadbed have made it 
easier for the departments mentioned to care for their work 
although even these improvements have not kept pace with 
requirements and during Federal control were for the most 
part discontinued. The same consideration has not been 
given to the requirements of the mechanical department with 
the result that many roads are making vain effort to main- 
tain heavy modern power at inadequate and obsolete ter- 
minals. Few modern engine terminals have been provided, 
except on some of the larger and far-sighted roads, and for 
the most part the terminals now being used to handle Mallet, 
Santa Fe, Mikado, and Heavy Pacific type engines were 
built from 20 to 25 years ago, when the largest engine was 
of the 10-wheel type. This is true of many important points 
handling from 500 to 900 engines per month. Spasmodic 
attempts have been made to modernize some of these old 
facilities by putting in 100-foot turntables and adding ex- 
tensions to old roundhouses, but the fact remains that large 
power is still being handled with extreme difficulty in small 
crowded terminals where there is no possible opportunity to 
do more than makeshift repairs. 


[) toes the past ten years the average size and weight 


The Cost of Inadequate Engine Terminals 

Annual improvement budgets are made up by most roads, 
giving in detail the needs of every department. The Me- 
chanical Departments always bring up the question of ade- 
quate terminals showing the money justification and urging 
the provision of their minimum needs. For the most part 
discussion of these matters is closed with the statement that 
“they got by last year with what they had and ought to be 
able to run another year.” Small consideration is given to 
the cost of handling power in obsolete terminals and its effect 
on future life and condition of engines. There are many 
terminal points that would be abandoned if a cost analysis 
was made which took into consideration the depreciation of 
power improperly maintained, the cost in road overtime due 
to poor work or terminal delays, fuel and labor expended 
standing engines on in and outbound tracks under steam on 
account of insufficient house room, ash pit facilities, etc. 

At least one hour’s time can be saved in the time required 
to make running repairs to each locomotive handled, con- 
sidering that the average value of a locomotive in good work- 
ing order is at least $50 per day, time saving of one hour 
would mean a gain of $2 per engine handled on account of 
increasing the total number of hours engines would be avail- 
able in good working order. In addition to this on account 
of eliminating practice of mechanics attempting repair 
work on tracks outside of roundhouse, which naturally due 
to difficulty in handling materials and distance from tools 
increases cost of this work, a saving of at least one hour's 
time of one mechanic at 72c. per hour and one helper at 
49 c. per hour or a total of $1.21 per engine will be. made. 
This combined with the $2 time saving will amount to $3.21 
saving per engine, and on an average of 50 engines per day the 
total annual saving will be $58,582.50. To this can be added 
a loss of $30,000 per annum which represents the actual cost 
of fuel burnt, and the time of engine watchmen that are re- 
quired to keep up the fires of engines that are either waiting 
for vacancy in roundhouse or engines which have been re- 
moved from roundhouse in order to make room for others, 
and are kept under steam for unnecessarily long periods, 
waiting until they are called to take out trains. This makes 
a total annual saving of $88,582.50, which would result from 





454 














Jury, 1920 


improved engine terminal facilities that would not cost over 
one million dollars, although the return assured on an in- 
vestment of that magnitude would be almost nine per cent. 
Obsolete Roundhouse Throws Burden on Back Shop 
There are cases of old roundhouses having new and large 
turntables installed where the edge of pit is so close to front 
of house as to interfere with moving or handling of engines 
and preventing adjacent tracks being used for large engines 
on account of insufficient clearance. At some engine ter- 
minals the facilities are so inadequate that all trailer wheels 
removed, driving wheels dropped and similar work must be 
done in back shop under crane, taking up valuable engine 
pits and interfering with classified repairs. This, of course, 
n only occur at division shop points but would never occur 
at all.if proper consideration to improvement needs had been 
given. 
Generally roundhouses are low, smoky and in the South 
they are not provided with adequate heating facilities on ac- 
unt of the so-called short mild winters. In spite of the 
ort mild winters referred to a surprising number of stoves 
required and many instances of frozen piping and frozen 
engines occur during at least five months of the year. The 
wasted in fuel and attendance to stoves, thawing pipes 
ngines and highly paid mechanics lcafing around stoves 
ld in most cases pay for the installation of extensive 
ting systems and show a saving. 
Some of the Improvements That Are Needed 


(he life of firebox, stay-bolts and boilers can always be 
rolonged by washing with hot water. Washing with cold 
water which must be done in order to get engines back into 
service promptly at points having no boiler washing plant is 

injurious and causes leaky tubes, broken stay-bolts, 
cks and other defects. There is a surprising lack of facili- 

s for washing and filling boilers although it has been 

finitely proven that fuel is saved through filling boilers 

h hot water near the boiling point and by having clean 
sheets and tubes. The actual fuel saving due to filling boilers 

hot water will amount to at least one-half to three- 
rters of a ten of coal per engine handled, which would 
ne justify the expenditure, not considering the fuel savings 
ide on account of clean tubes and sheets or the decrease 
boiler repairs required and the saving in time required for 
ishing boilers. 

lhe machinery equipment at many roundhouse points has 

ig been accumulated through the simple expedient of send- 
ing worn out and obsolete machinery no longer useful in main 
or division repair shops. This is a serious and expensive 
iistake and machinery of this character should be scrapped 
or otherwise disposed of. The roundhouse machine work 
iust be dene without delay, as in many cases there are no 
ra parts on hand and any manufacturing or fitting must be 
one accurately and promptly which cannot be done on worn 
it or broken down tools. Only the most modern machine 
ls should be installed and the small hand tools should be 
' good quality and furnished in such quantities as to avoid 
lay when more than one mechanic is required to do similar 
rk. In old roundhouses handling heavy power delay and 
teulty is usually experienced handling rods, cylinder 
is, cress-heads. steam chests and cther heavy parts by 
d. Jib cranes have been put in for handling front cylin- 
r heads and steam shafts, but overhead crane service should 


provided in both roundhouses and shop to reduce the labor 
ts to a minimum. 


Coaling and Ash Handling Facilities Require Particular 
Attention 


(he size, type and location of coaling and ash handling 
lities contributes greatly to the successful operation of 
ne terminals. Many ash pits are the old style depressed 

type that require deep pits and tracks supported on 
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columns. These are hard to maintain and require large 
labor forces to handle cinders. In crowded yards this type 
of pit takes up much valuable room, on account of the ap- 
proach to the depressed cinder loading tracks. Any type of 
cinder pit installed should provide for prompt mechanical 
removal of cinders and elimination of expensive hand 
‘'abor, and delay to engines, pits having overhead crane 
service or bucket conveyors being preferable. Low first cost 
has generally been the consideration when erecting coal chutes 
and results in annoying and expensive delays when repairs 
are necessary account of poor design or light construction. 
Coal chutes should be provided with powerful rugged hoist- 
ing mechanism whether operated by steam or electricity, 
serving more than one track to eliminate all possible delay. 
Sand drying and delivering facilities should be arranged so 
coal and sand can be taken at the same time. There should 
be several water cranes located at the most convenient points. 
A Comprehensive Plan Essential 

I have endeavored to call attention to a few of the main 
features that will have to be remedied before efficient and 
economical operation can take place and power kept at its 
maximum efficiency. The longer the provision of adequate 
facilities is delayed, the greater will have to be the final ex- 
penditure. A comprehensive improvement program covering 
the requirements for the future as well as present needs 
should be mapped out by every railway and followed through 
to a conclusion. Care should be taken not to locate terminals 
where there is insufficient rocm fer extension, thereby making 
it necessary to move to new location when extensions are 
required. Many improvements have been made in the past 
of light or semi-permanent construction—with an eye to 
economy in first cest. This is a serious error in judgment 
for buildings of this character soon deteriorate, are expensive 
to maintain, and in wet or cold weather work is interferred 
with and machinery and equipment damaged. 

The mest ecenomical plan when providing facilities, takirig 
into consideration all features, is to provide well planned and 
constructed facilities properly located, just a little larger than 
needed to care for immediate requirements, equipped with 
the best machinery and most up-to-date equipment obtain- 
able. The execution of this plan will result in an actual 
money saving. a decrease in engine failures and terminal de- 
lays, prolonged life and increased efficiency of motive power. 


FEDERATED AMERICAN ENGINEERING 
SOCIETIES 


A total of 134 delegates, representing 66 engineering 
and other technical organizations, responded to the invita- 
tion of the Joint Conference Committee of the four founder 
societies to meet in Washington, D. C., on June 3 and 4. 
The result of this convention was the formation of The 
Federated American Engineering Societies, composed of so- 
cieties and affiliations and not of individuals. The first 
action after the election of the chairman and secretary was 
the presentation of the following resolutions: : 

Resolved, that it is the sense of this convention that an 
organization be created to further the public welfare wher- 
ever technical knowledge and engineering experience are 
involved, and to consider and act upon matters of common 
concern to the engineering and allied technical professions. 

Resolved, that it is the sense of this convention that the 
proposed organization should be an organization of societies 
and affiliations and not of individuals. 

The discussion which followed concentrated upon these 
resolutions. This brought forth a variety of opinions. The 
representatives of the American Association of Engineers, 
evidently believing that the new organization would possibly 
interfere with, or in some ways duplicate, their efforts in 
public welfare work, carefully sounded out the assembly on 








456 RAILWAY 





the question of a society composed of individuals. Outside 
of the attention given the matter by this society the question 
of an organization composed of individuals received but 
little attention, the chief objection to it being the difficulty 
attending its promotion. The fact was brought out that 
practically all of the active members of the local and na- 
tional societies were members of two or more organizations 
and that as such was the case there would be great difficulty 
in securing a membership large enough to promote and carry 
on the desired work. 

With the sentiment in favor of an organization composed 
of societies and affiliations, the American Association of 
Engineers yielded its point and, joining with the rest, made 
the vote in favor of adopting the resolutions unanimous. 


Constitution Is Adopted 

The constitution, as presented at the second day’s session, 
was finally adopted with a few minor changes and one ad- 
dition, a publicity clause insuring the maximum co-operation 
with the press. In brief, the constitution provides for an 
organization to be composed of national, local, state and 
regional engineering and allied technical organizations. The 
management will be vested in a body known as the American 
Engineering Council and an executive board composed of 30 
members of the council, including the president, the four 
vice-presidents and the treasurer of the council. Representa- 
tion on the council will be on a basis of one member for 
the first 100 to 1,000 members of a society and one for every 
additional 1,000 or major portion thereof up to a maximum 
of 20. While it is in some measure true that this plan would 
give the nationals too large a relative representation it was 
shown that the affairs of the nationals and the locals were 
so closely allied and the memberships of the two were so 
closely interwoven that in reality it would make but slight 
difference. Members of the executive board will be elected 
by districts, the proportion being the same as on the council. 

Funds for the financing of the new organization will be 
provided by contributions from each member-society equal 
to $1.50 per member for the national and $1 per person 
for the local, state and regional organizations. Several locai 
societies objected to this on the basis that a large part of 
their membership consisted of non-voting members paying 
small dues and that the tax would be out of proportion. 

Under the circumstances the constitution was interpreted 
to read that as each organization must submit its constitu- 
tion and by-laws to the executive board before becoming a 
member, it could at that time submit a statement showing 
the number of voting members or members upon which it 
wished its representation based. The board would then be 
in a position to judge fairly and to decide in each case 
what would be equitable. 

Provision was made for co-operation with and the en- 
couraging of local, state and regional organizations in the 
formation of affiliations for the purpose of considering public 
welfare matters. In inserting a publicity clause, a provision 
was made for the formation of a publicity committee and 
in order to further their work all meetings, except executive 
sessions of the board, were to be open meetings, and the 
books and minutes of the organization were to be open for 
transcription at any time. 

The constitution and by-laws were adopted by the con- 
ference by a unanimous vote of all voting, although several 
societies refrained from casting a vote, even though it was 
understood by all present that any decision made by a dele- 
gate was not binding upon his society. The largest organiza- 
tion not voting was the American Association of Engineers, 
whose representatives refrained from voting on the basis 
that as they disagreed with certain sections of the constitu- 
tion thev did not feel at liberty to ratify it. They did wish, 
however, to assure the conference of their sincere intention 
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to co-operate to the best of their ability and along such lines 
as the Federated American Engineering Societies would 
formulate, leaving the question of ratification to a vote of 
the association itself. 

The only delegation present with full power to accept or 
refuse any action of the conference was that of the American 
Society of Mechanical Engineers, who ratified the constitu- 
tion in the name of that society. The representatives of this 
society further stated that the society was ready to enter the 
federated societies at any or such time as the latter found 
convenient to handle such work. 


Significance of the Federation 


A study of the constitution adopted reveals the underlying 
significance of the federation and outlines in some measure 
the scope of its future activities. The following state- 
ment from Article II of this document is worthy of note: 

Service to others is the expression of the highest motive 
to which men can respond, and duty to contribute to the 
public welfare demands the best efforts that men can put 
forth; therefore, it shall be the object of this organization to 
further the interests of the public through the use of techni- 
cal knowledge and engineering experience, and to consider 
and act upon matters common to the engineering and allied 
technical professions. 

In this paragraph is revealed a splendid appreciation of 
responsibilities of the engineering profession to the public 
welfare. The engineering profession today exercises 
a greater control over those forces of nature that affect our 
material welfare than any other profession; although the 
youngest, it has acquired in a brief space of time the 
greatest potentialities for doing good. The organization of 
this federation is, in fact, a belated appreciation of the 
dignity and power of the profession as a whole, and a 
desire to put into concrete form an expression of the ideals 
of the engineer. 

In this movement the engineer both sacrifices and gains 
something affecting his personal interests. Affiliation with 
the federation represents a subordination of the purely per- 
sonal objectives to the public good, but at the same time 
the engineer has gained much. The federation should go 
a long way towards dignifying the profession and towards 
commanding the respect of all other interests. It should tend 
to put the engineering profession in its proper plane and to 
put the individual engineer in a position where he cannot 
be exploited. 


Federation and the Railroads 


The formation of this important federation should mean 
something to men of the engineering profession in railroad 
service. While a few engineers have made a brilliant suc- 
cess out of a railroad career, the profession has not as a 
whole fared favorably at the hands of the railroads, and 
this in turn has reacted unfavorably on the railroads them- 
selves, until we have a situation in which but relatively few 
young engineers are engaging in railroad employ. 

Railroad work should afford a splendid opportunity for 
the engineer, its technical problems are immense and it has 
been demonstrated that the trained engineer often makes 
a most proficient executive in the operating as well as the 
technical field. It is not too much to say that the engineering 
profession affords the best if not the only salvation for the 
railroads in their endeavor to perform a great public ser- 
vice with insufficient and inefficient equipment. The 
Federated American Engineering Societies can do much to- 
wards improving the standards of remuneration for engineers 
and towards creating appreciation of the value of engineer- 
ing service; it can also point out the engineer’s responsi- 
bility to the public and public service in which the rail- 
roads must figure prominently. 














TWO ADDITIONAL STATES REQUIRE CAR 
REPAIR SHEDS 


Recent statutes passed by the states of Minnesota and 
North Dakota require railroads or other concerns doing car 
repairing to provide suitable houses so that the men en- 
caged in this work are protected from the weather. The 
Minnesota law requires that such buildings shall be con- 
tructed wherever there are six men engaged at one time 
in the repairing of cars, car trucks, etc., while in North 
Dakota the minimum is five men. Exception is made in 
ase of repairs to cars while they are en route as part 
train. 
he Minnesota law goes into minute detail as to the 
character of the building and leaves very little of the de- 

to be determined by the railway company’s architects 
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apart. The side windows shall not be less than 9 ft. high 
and not less than 4 ft. wide. Windows shall be in three 
sections and each section shall be equipped with pivot and 
opening device. The buildings shall be equipped with side 
and end doors. The end doors shall be not less than 6 ft. 
wide and 15 ft. high, and there shall be two such doors for 
each track covered by the building. The side doors shall 
be the same width and height as the end doors and shall 
be not to exceed 40 ft. apart. The roof shall be provided 
with a cupola the entire length of the building and be 
equipped with side windows of not less than 3 ft. in width 
and 6 ft. in height, having pivot and opening device that 
shall be at all times operative. A similar cupola shall be 
provided for each two additional tracks in width of such 
building. 

“The buildings shall be equipped with necessary heating 







Z Lxb6~*F-3 CHOC. 
NN es ss ‘ 
% x6 Brace,one between each window 


ie _ 


drop siding 















































SS 
E ; < 
—i Se ee , Y 
TARE ———a——a 1k = Sea $ 
eee es S/H WOxle— mS. SF As 
Y, 6x8x12°0 fag screws 7 | § 
VK. NY | 
and gravel r 3x8 Double ~ V l with washers. 1 N 
=. / U a 
t 3 | SS 7 $ 
—{ + 1 : < pe! 
~ Ss | a Ss = 
4 je } ¢ = 
Ad | i & 3) 
sig" —_ 00°" -~W— 0! 20" Ott’ —-— 99 —1 7 “4 = 
ty al 0 = vA i 47-l ad i 17-0 LGU 43-0 | 10-7 t 1§-0 s i 
a ——  —— ae | | \ | i | EC C tiader A ina bs 
eee: | inst BS 5 ae eo TT, beet acaeanen Aan nes PEPE Ta ae a EE ee P SPT eEer T — —— a Wagons 4 
j Lfg ‘ 4 aS ee aa : % a \ % 
wie fh” ae / \ 47 _ {! \  Filaster af each column ol \ 
Fi es 2, mee 2 9 yga Sean Keen /- i ae ss 
Ramee 


Car Repair Shed Designed by Northern Pacific to Meet Requirements of Minnesota Law 


ngineers. The specifications as given in the statute are 
follows: 
‘In buildings that cover more than one track the distance 
veen the inside rails of each track shall not be less than 
ft. Between the walls of the building and the outside 
ls there shall be a distance of 10 ft. The building or 
ldings shall not be less than 20 ft. high at the eaves. 
: building shall be enclosed from roof to ground and 
hall have glass windows on each side not to exceed 12 ft. 
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facilities and shall at all times have drainage that will keep 
them in a clean and sanitary condition. They shall be 
equipped with sanitary drinking fountains where clean, 
wholesome drinking water can be obtained. A sufficient 
number of sanitary lavatories shall be provided for said 
employees. Such toilets shall be properly partitioned and 
there shall be at least one for each 15 persons employed. 
All scaffolding used in such buildings shall be made of clear 
lumber free of all knots and shall be kept in first-class 










































condition at all times. The use of paint spraying machines 
shall not be permitted inside such buildings.” 

The execution of the law is imposed on the Railroad & 
Warehouse Commission of Minnesota, which shall determine 
as soon as practical where and what buildings are to be 
built by the railroads and issue orders accordingly. Penalty 
for failure to comply with the provisions of the statute is 
a fine of not less than $100 or more than $500 for each 
offense, and each day or part of the day that failure con- 
tinues constitutes a separate offense. 

The manner in which railroads are complying with these 
statutes is indicated by the drawing of a structure designed 
by the Northern Pacific for construction at Watertown, N. D. 
This is a frame shed, 100 ft. by 250 ft., supported by 10-in. 
by 12-in. posts and spaced 20 ft. center to center trans- 
versely, and 21 ft. longitudinally. The roof consists of 
2-in. by 8-in. planks carried on 4-in. by 12-in. purlines and 
covered with pitch and gravel roofing. The walls are com- 
posed of a layer of 1-in. by 8-in. shiplap covered by 1-in. 
by 6-in. drop-siding with tarred paper between. The 
foundations are of concrete and the floor of cinders. Tracks 
are provided at 20-ft. centers. The monitor is 21 ft. wide 
by 9 ft. high and is equipped with corrugated iron curtain 
walls at intervals of about 62 ft. as barriers to spreading 
fires. Toilet facilities are provided in a lean-to 18 ft. by 
22 ft. in the middle of one side. 


AIR PRESSES DESIGNED FOR CAR SHOP AND 
RECLAMATION WORK 


BY F. S. TINDER 
Material Inspector, Virginian Railway 


Two air presses built for the reclamation department and 
car smith shop of the Virginian Railway have proved of con- 
siderable value in facilitating both reclamation and repair 
work, and their use has resulted in important savings of ma- 
terial and money. ‘The double action press illustrated in 
Fig. 1 was developed for use in the reclamation department 
and has been kept busy straightening bent shanks and re- 
setting guard arms of car couplers, straightening angle and 
channel iron, flanged sheets for pressed steel cars, and other 









































Fig. 1—Double Action Air Press for Reclamation Work 


miscellaneous work. It is also used to great advantage in 
straightening and reflanging pressed steel car parts, as this 
material is best straightened cold. By the use of suitable 
dies on this machine, such miscellaneous articles as truss 
rods for brake beams, corner angles, sill steps, etc., can be 
formed and bent. 

The machine is built mostly of second-hand material, the 
15-in. I-beams used for the frame being removed from old 
bridges. Second-hand 14-in. by 12-in. air brake cylinders 
were used, two of these cylinders being bolted together and 
rebored for each side of the press. As indicated in the illus- 
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tration, a guide and crosshead is provided for the piston and 
through the operation of suitable levers, the plunger is forced 
down against a cast iron table on which the work is placed. 
The entire framework of the press is substantial and rigidly 
connected. The plunger is held in a vertical position by a 
supporting guide made of 4-in. heavy pipe, rigidly held in 
place. It is possible to obtain a working pressure of ap- 
proximately 50 tons with this press. 

The air press developed for blacksmith shop use, shown in 
Fig. 2, is built of the same material as the double action 
press previously described. The construction and operation 
of this press is quite plainly indicated in the sketch and will 
develop practically one-half the pressure of the double ac- 
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Fig. 2—Single Action Air Press for Car Shop Work 


tion press. An additional advantage, however, consists in 
the fact that one side is open. This makes it possible to 
handle large sheets and odd shaped material. The press is 
used for straightening and forming various car parts. 

The valve operating both of these air presses consists of 
an operating seat and stem used with the top case of an H-6 
Westinghouse brake valve, the two important positions of 
the handle being application and release. The ordinary de- 
signs of air presses with a large cylinder acting directly on 
the ram are not only wasteful of air but also make it dif- 
ficult to use sledges for straightening sheets while held in 
the press. These presses are economical in operation, easy to 
make and will be found important adjuncts to facilitate work 
in both the reclamation department and car blacksmith shops. 


How AN ENGINEER Got RicH.—We have just learned 
of an engineer who started poor 20 years ago and has re- 
tired with the comfortable fortune of $50,000. This money 
was acquired through industry, economy, conscientious ef- 
forts to give full value, indomitable perseverance and the 
death of an uncle who left the engineer $49,999.50.— 
Official Bulletin, Colorado Society of Engineers. 


HrEAt TREATMENT Ot1ts.—The essential requirements of 
tempering oils are: flash and fire tests high enough to avoid 
serious evaporation loss or to incur high fire risk, comparative 
freedom from decomposition, absence of acid or acid form- 
ing substances, which would have a materially corrosive ac- 
tion on metals at high temperature, a fairly high heat ca- 
pacity, and enough fluidity to permit rapid carrying-away 
of the heat.—The Atlantic Lubricator. 
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cht Car Shop at Elizabethport 


Jersey are the largest car shops of that road, having 

a capacity of about 4,000 cars a month. The great 

of work done at this plant involves some interesting 

id novel practices. The account which follows is intended 
Yt as a comprehensive description of the shop practices, 


i’ E Elizabethport shops of the Central Railroad of New 











Bracing Applied to Corners of Box Cars 


rather as a few notes on methods used for facilitating 
vork, for eliminating maintenance troubles and for se- 


y 


ng improved service from the equipment. 
f Reinforcing Wooden Cars 


| cars with wooden superstructure it has been found that 
eaving of the body loosens the sheathing and lining 
auses the car to leak. This action is particularly no- 
le near the ends, and to overcome it the corners of cars 
ng through the shops are being strengthened by the ap- 
lication of diagonal braces. These braces, as shown in the 
tration, are made of 4-in. by 1-in. channels, or of 3-in. 
s-in. bars, with an angle of ™%4-in. plate riveted to each 
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CAR REPAIRS AT ELIZABETHPORT SHOPS 


Interesting Features of the Work Done at the 
Principal Plant on the Central Railroad of New Jersey 


end. One brace is used in each of the four corners, being 
bolted to the side plate and the end plate. 

On some of the wooden box cars of 60,000 lb. capacity 
steel center sills are being applied in connection with tran- 
som draft gear and friction springs. The center sill rein- 
forcing consists of 9-in., 15-lb. channels, spaced 9¥4-in. 
back to back, with the flanges extending over the wooden 
center sills, to which the channels are bolted every two feet. 
Stop plates are riveted between the channels and to these in 
turn are fastened the bolsters. In order to give additional 
strength to the section of the center sill between the bolsters 
the two sills are tied together with 34-in. bolts and 1-in. pipe 
thimbles. The end sill is reinforced by a 10-in. channel. 


Reinforcing Center Sills on Coal Cars 


Hopper cars used for coal traffic often give trouble due 
to the center sills buckling a short distance beyond the bol- 
ster. The cause of such failures is usually excessive cor- 
rosion of the sills resulting from the moisture that drips upon 
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Reinforcing for Hopper Car Center Sills 


them at this point. It is difficult to protect the sills from the 
water, which often contains sulphuric acid from the coal. 
Failure of the center sill is very costly to repair and to avoid 
such trouble the underframes on some classes of hopper cars 
have been reinforced at the points where they pass through 
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the hopper. This reinforcing consists of 3¢-in. plates, 5 ft. 
7% in. long, flanged to fit between the flanges of the center 
sill channels as shown in the drawing. 

Steel. Underframes for Cabooses 


In order to make wooden cabooses suitable for modern 
service, the Central Railroad of New Jersey is fitting this 





Bracket for Inside Hung Brake Beams Riveted to Arch Bar 


class of equipment with steel underframes which are con- 
structed at Elizabethport shop. The details of the under- 
frames have been standardized. The center sills are made 
f two 15-in., 35-lb. channels, continuous from end to 


u I 


me 


lié Holes Orilled for 


C "4 l Rivets 
C <8 











7 A . ai” 
Lp >< 45 >< 


% 


-] 
at 


HT 


Details of the Brake Hanger Bracket 


lhe center line of draft is 45¢-in. from the lower 

s and the upper flanges and web plates are notched 
elve the 6-in. by 8-in. end sill, which fits between the 

ng plate and a filler casting. A cover plate ™%4-in. 
and 20 in. wide extends 5 ft. beyond the bolsters. 
body bolsters are of channel section, pressed from “in. 

plate. Pressed steel fillers are also used between the 
center sills at the bolsters. The web plates are spaced four 
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inches apart and fit against the lower flange of the center 
sill. The top cover plate 10-in. wide, %4-in. thick and 6-ft. 
6-in. long, passes through slots cut in the sills. The bottom 
cover plate is 3g-in. by 10-in. by 6-ft. 6-in. and extends un- 
der the body bolster. Cast steel center plates and pressed 
side bearings are used. 

The needle beams have web plates of one pressed section 
identical with those used in the -bolsters.-- The fillers be- 
tween the channels are also the same.- The top cover plates 
are 4-in. by 6-in. by 6-ft. 6-in., while. the bottom plates 
are. 3g-in. by 6-in. by 4ft. O-in. Cross braces are riveted 
to the bottom flange of the center sills at the center line of 
the car midway. between the needle beams and bolster and 2- 
ft. 3-in. outside the bolster. These underframes are fitted 
to receive Miner A-18 friction draft gear: - 


A Simple Uncoupling Arrangement 


The Central Railroad of New Jersey is now applying to 
a large number of cars a simple uncoupling arrangement 
of rugged design, which does away with chains and clevises. 
The end of the uncoupling lever is bent to form an elon- 





Uncoupling Mechanism in Lock Set Position 


gated eye. The link for attachment to the coupler lock is 
a simple piece made in the forging machine from 5-in. 
round stock. A half round head is formed on one end and 
the eye on the other end is bent partly shut. This eye is 
slipped through the opening in the uncoupling lever and is 
closed after the end is passed through the eye in the coupler 
lock. The freedom of action secured by this arrangement 
is clearly shown in the drawing. 


Applying Inside Hung Brake Beams on Caboose Car Trucks 


On some of the lighter arch bar trucks which do not war- 
rant extensive remodeling, a simple method has been adopted 
for applying inside hung brake beams. A forged bracket 
to support the brake beam is riveted to the top arch bar, as 
shown in the photograph. This does away with the neces- 
sity for changing the column posts or even removing the col- 
umn bolts. As the arch bar is in compression the rivet holes 
are not objectionable and the bracket gives additional 
strength. 


Cleaning Passenger Trucks 


The labor involved in cleaning passenger trucks has been 
greatly reduced by using a spray for removing the lye clean- 








462 


ing solution. Water alone would not give satisfactory re- 
sults in washing off the compound. A combining nozzle 


was made in which the water is introduced into a jet of air, 
forming a heavy spray. 


This has sufficient force to clean 
































Details of Uncoupling Arrangement Showing Wide Range of Action 


the lye from the parts. It is also used for washing down 
the sides of cars and by attaching it to a tank it can be em- 
ployed for whitewashing. 


Winch for Hauling Cars 


Steel cars passing through Elizabethport shop and in need 
of general repainting are thoroughly sand blasted before the 
paint is applied. As the sand blast building is only 90 ft. 








Hauling a Cut of Cars with the Electric Winch 


long the cars must be pulled out at frequent intervals. To 
avoid tying up a switch engine for this work an electrically 
operated three-ton Sprague winch has been installed just 
outside the building. A block is also attached at the en- 
trance to the paint shop and by means of a rope the cars 
can be hauled in either direction. 


THERE IS JUST ONE WAY to force prices down under pres- 
ent conditions—that is for all of us to pitch in and produce 
so much of everything that at the same time prices can and 
must go down. Cut the cost and boost the supply and 
prices must drop. But as long as we go on cutting the sup- 
ply and boosting the cost by loafing on our jobs, prices will 
hold their upward course.—Saturday Evening Post. 
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PNEUMATIC CLAMP FOR TRIPLE VALVES 


BY T. H. BIRCH 
Air Brake Foreman, Chicago, Milwaukee & St. Paul 


Many triple valves come to the car shop for repairs and 
if only a few minutes can be saved on each valve the total 
saving of time in the course of a year will be considerable. 
One way in which this time has been saved at the Mil- 
waukee shops of the Chicago, Milwaukee & St. Paul has 
been by the construction and installation of a device which 
clamps triple valves quickly and holds them during the 
operation of cleaning and repairing. Formerly an ordinary 
vise was used for this purpose, but the contour of the check 
valve case made it somewhat difficult to hold the valve 
firmly, and in addition the valve was not in the most con- 
venient position for repair work. 

Adapting the clamping principle of the triple valve test 
rack the device, illustrated, was made and proved very suc- 
cessful for this work. Referring to the illustration, the de- 















































Clamp fer Holding Triple Valves While Being Repaired 


vice which is of simple construction consists of a bracket 
A made of 5¢-in. iron, bent up at the end and bolted to 
the repair bench as shown. ‘This bracket is stiffened by 
two rods and supports a K-1 slack adjuster cylinder B, as 
shown. This cylinder is operated by air through the operat- 
ing valve C, and when the air is turned on clamping arms 
DD are moved in such a way as to hold the triple valve 
firmly against the bracket. When the cylinder piston starts 
to move the clamping arms approach the bracket and come 
together, being guided by the slots EE. The operation of 
the clamp will be evident from an inspection of the illus- 
tration. 

For any car shop repairing a considerable number of 
valves, this triple valve clamp will more than pay for the 
cost of its construction by the saving in time effected by 
means of its use. 


METRIC SysTEM CoNDEMNED.—In addition to the recent 
order of Secretary of War Baker directing the discontinuance 
of the use of the metric system, the Navy Department also, 
through prominent officers, has expressed its opposition to 
that system. 

REFRIGERATOR Cars.—There are approximately 115,000 
freight refrigerator cars and 1,650 express refrigerator cars 
in service at the present time. Thirty thousand of the freight 
cars are owned by private car lines, while 250 of the ex- 


press refrigerator cars are owned by the American Railway 
Express. 




















THE INSPECTION OF FREIGHT EQUIPMENT" 


Handling and Testing Tank Cars; 


Regulations 


Governing Interchange; Billing for Foreign Repairs 


BY L. K. SILLCOX 
Assistant General Superintendent Motive Power, Chicago, Milwaukee & St. Paul 


HE rules of the American Railroad Association, Me- 
TT chanical Section, cover Standard Specifications for 
lank Cars and schedules for testing tanks and tank 
fety valves. Extracts from sections of. the rules relating 

the handling of this equipment are given below. 
Transportation requirements. (c) A tank which does not 
t the prescribed tests shall be withdrawn from transpor- 

on service. , 


Tests 


Certification of Tests: Tests of all tanks and their 
valves shall be certified by the party making the tests 
the owner of the tank car and to the Chief Inspector, 
‘eau of Explosives, in the form prescribed by the bureau. 
Tests of Tanks,.Ciass I. Tanks shall be tested at 
tervals of not over five years. 
Ciasses II anp III. Tanks shall be tested before being 
into service, again at the expiration of ten years, and 
fter that at intervals of not over five years; with the ex- 
tion that where tanks are used for the transportation of 
h corrosive products that deterioration is to be expected 
shorter time, the first test for such tanks shall be re- 
d to five years. Tanks requiring this five year test shall 
those used for the transportation of chemicals such as 
is, ammonia, liquors, etc., and such other products as 
hereafter be specified. 
CLiass IV. Tanks shall be tested before being put into 
rvice, and after that at intervals of not over five years. 
Ciass V. Tanks shall be tested before being put into 
rvice, and after that at intervals of not over two years. 
Ciasses I. II, III ann IV. Any tank damaged to the 
tent of requiring patching or renewal of one or more sheets, 
* extensive reriveting or recalking of seams, shall be re- 
sted before being returned to service. 
CLass V. Any tank damaged to the extent of requiring 
tching or renewal of one or more sheets shall be retested 
fore being returned to service. 








Seventh of a series of articles on this subject by Mr. Sillcox, copyright 
by the Simmends-Boardman Publishing Cc. 
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Tanks shall be tested to the following pressures: 


ER. accbacasdas eee Either 40 or 60 lb. per sq. in. 
TERE. aiuwnbacwaes Either 40 or 60 lb. per sq. in. 
ce | | Sore 60 lb. per sq. in. 
re 75 lb. per sq. in. 
CIRO sce ccaccowees cee ce Olt Ot, 1h. 


CrassEs I, II, III and IV. All tests shall be made by 
completely filling the tank with water, or other approved 
liquid safe to use, of a temperature which shall not exceed 
70 deg. F. during the tests, and apply the pressure in any 
suitable manner. The tank shall hold the prescribed pres- 
sure for not less than ten minutes without leak or evidence 
of distress after the tank has been calked tight. 

Crass V. The tank shall hold the prescribed pressure for 
not less than 30 minutes without any leak whatever. Calk- 
ing to stop leaks developed during the test will not be 
permitted. 

ALL CrLassEs. When tanks are tested, the date, pressure 
to which tested, place where test was made, and by whom, 
shall be stencilled on the tank in accordance with the Master 
Car Builders’ standard marking for freight cars. 

24. Test of Safety Valves. Cuasses I, II, III and IV. 
Safety valves shall be tested at intervals of not over two 
years, those on new cars being tested before the cars are 
placed in service. 

Cxiass IV. At intervals of not over six months. 

CrasseEs I, II, III and IV. The test may be made with- 
out the removal of the valve from the car, provided the 
valve unseats at a total pressure corresponding with the area 
of the seat multiplied by the required pressure. 

ALL CLassEs. When valves are tested, the date, pressure 
to which tested, place where test was made, and by whom, 
shall be stencilled on the tank in accordance with Master 
Car Builders’ standard marking for freight cars. 

20. The pressure to which valves shall be set are pre- 
scribed in Section 20 of each specification and are: 

CrassEs I and II. Products with flash point below 20 
deg. F., valves shall be set at 25 lb. per sq. in. Products 
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with flash point 20 deg. to 150 


deg. F., valves may be set 
to 12 lb. per sq. in. 


Ciass III. Valves shall be set at 25 |b. 
Cxiass IV. Valves shall be set at 25 |b. 
Crass V. Valves shall be set at 200 lb. 


The tolerance above or below the specified pressure is one 
pound for the 12-lb. setting; three pounds for the 25-lb. 
setting and five pounds for the 200-lb setting. 

Apparatus for setting safety valves in place on cars should 
be furnished at the principal repair points. ‘These devices 
should be made up in accordance with the specification for 
tank cars, a copy of which must be in the hands of each 
car foreman. 


Interstate Commerce Commissicn Tank Car Regulations 


1822, (g) Tests of all tank cars and their safety valves, 
as made in compliance with Master Car Builders’ rules, 
must be certified by the party making the fests to the owner 
of the tank car and to the chief inspector, Bureau of Ex- 
plosives; and this certification must show the initials and 
number of the tank car, the service for which it is suitable, 
the date of test, place of test and by whom made. 

1824, (j) After May 1, 1915, a tank car must not be used 
for shipping inflammable liquids with flash point lower than 
20 deg. F., unless it has been tested with cold water of 60 
lb. per sq. in. pressure and stencilled as required by Master 
Car Builders’ rules. 


Note. For casinghead gasoline, blended or unblended with other products, 
and with vapor tension not exceeding 10 Ib., tank cars, 60 Ib. test class, 
must have safety valves set to operate at 25 lb. per sq. in., and provided 


with “fool proof’ dome covers (see amended paragraph 1824 (k), effective 
May 15, 1916). _ ; ; 

For all other liquids with flash points lower than 20 deg. F., safety 
valves must be set to operate at 25 lb. and “fool proof’? dome covers must 


be provided not later than July 1, 1917 (see 1825 (k), 


effective July 1, 1917), 


amended paragraph 


The above instructions are taken from the Standard Speci- 
fication for tank cars. It is important that each car foreman 
familiarize himself with the specification for tank cars, and 
especially the instructions pertaining to the testing of tanks 
and the safety valves. As stated above, certain points should 
be equipped with the apparatus for testing valves on cars, 
the object being to equip only the more important interchange 
points, so that cars can be tested before being delivered in 
interchange, when the date of the last test requires that re- 
test be made. All points having equipment to test safety 
ralves should make the report on B. E. form 17-B, Certifica- 
tion of Test, to cover each car tested. 

Leaky Tank Cars.—In cases where tank cars are trans- 
ferred due to leakage and no repairs made, they should be 
stencilled on each side “Leaky tank; do not load until re- 
paired.” 


Outlet Valves and Dome Caps on Tank Cars 


Tank cars enroute should never be allowed to proceed with 
tank outlet valve caps dangling from retaining chains, since 
they break off and are lost in this manner. In some instances, 
employees have been found opening outlet valves on the bot- 
tom of empty tank cars which have been loaded with gaso- 
line or other oils, to drain them. This is a very dangerous 
practice and should not be permitted. In the same manner 
dome caps are to be properly secured and in place at all 
times. 


Hooks for Refrigerator Car Doors 


Refrigerator cars not equipped with door hooks and 
fasteners to secure the doors in an open position will not be 
accepted in interchange. 


Stake Pockets for Flat Cars 


It is desirable and necessary for flat cars used in com- 
mercial’ service to have side stake pockets spaced 24 in. 
minimum and 42 in. maximum. System cars are to be 
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equipped as fast as possible with bent plate type stake pock- 
ets secured by either bolts or rivets and inside washer bear- 
ing plate. 


Temporary Running Boards 


When it 1s necessary to provide temporary running boards 
and hand rails to well-hole cars and those not equipped 
with roofs or running boards to make the equipment safe 
for trainmen, the cost is chargeable to the owner in cases 
where owners are responsible for the defective condition. 
The cost of applying temporary hand railings to, or board- 
ing over the openings on empty well-hole cars, is also charge- 
able to the car owner. 


General Handling of Interchange 


If a car has defects for which the owners are not respon- 
sible, the receiving line shall require that a defect card be 
securely attached to the car. Defect cards shall not be re- 
quired for any damage so slight that no repairs are required, 
nor for raked or cornered sheathing, roof boards, fascia, or 
bent or cornered end sills, not necessitating the shopping 
of the car. 

At outlying points where joint inspection is not in effect, 
the matter will be left to the judgment of the receiving line. 
Where chief joint interchange inspectors are employed, the 
decision will be made by the chief interchange inspector. 

Defect cards shall not be required for missing material 
in fair usage from cars offered in interchange. Neither 
shall they be required of the delivering company for im- 
proper repairs that were not made by it. 

Defect cards must be of the form prescribed by standard 
instructions. They must be of cardboard, printed in red 
ink on both sides, and must be filled in on both sides with 
ink or black indelible pencil. The cards must plainly spec- 
ify in full each item for which charges are authorized, 
indicating the location of defects. 

To justify bill, repairs authorized by defect cards must 
be made within two years from date of first receipt of car 
on home line, except wrong repairs, which must be corrected 
within nine months from date of first receipt of car on home 
iine. 

Any road making partial repairs of defects on a car 
which are covered by a defect card will have the defects re- 
paired crossed off the original card with ink or indelible 
pencil and the card replaced on the car. A copy of the 
card accompanying the bill with the defects which were not 
repaired crossed off will be sufficient authority to bill. 


Original Record of Repairs 


When repairs are made to a foreign car (except as other- 
wise provided) or to any car on the authority of a defect 
card, a form shall be used for the original record of repairs, 
from which the billing repair card shall be made. This 
form embodies the minimum information required for the 
proper preparation of billing repair cards. Additions may 
be made to this form and its size made to suit the require- 
ments of any company. This original record of repairs may 
be in book form if so desired. 

A card similar to the above in its essential requirements, 
upon which repairs to more than one car may be recorded, 
may be used for recording minor repairs made in transpor- 
tation yards. 

In recording repairs upon the original record the following 
requirements must be observed: 

(1) Cars shopped for repairs must be carefully inspected 
by an authorized person before the work of repairing is be- 
gun, and all work authorized by him must be entered upon 
the original record, including the location of each item of 
repairs and the exact reason or cause for making repairs. 
This information must not be assumed, but must be deter- 
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mined by an actual inspection. The common terms “broken,” The following information. must be specified on billing 
“bent,” “missing,” etc., if used, when caused by wreck, de- repair cards: 
railment, cornering, sideswiping or other causes must be 


(New or second hand. 
qualified to show such cause. 


Size of shank. 


(2) Special care must be taken to obtain a correct ac- ee i ae. ee coy hie D “ e. rg a es 9 Pd 
ount of the material actually used. The finished sizes of 4°42 | plied, it must be so stated. 
lumber as applied to the car must be shown on the original LRiveted yoke or-iny atfechmens. 
record: feet, board measure need not be shown. The num- en oe cot, See SER ee 
er and size of bolts, and the purpose for which they are fg pts MCB rule 
used, must be shown upon the original record; the weights eo i ae ie 

ed not be shown. Nuts must be specified, except those y diameter and iomath “of Lesade 
ised on bolts renewed, in which case an average of one nut Wheels and axles, R and R...... 3 couar nt ale a ay 
er bolt will be assumed as used, regardless of whether ! sion for length of journal, di- 
iouble nuts are used. i ameter of journal or diameter of 


wheel fit to be given, which shall 


The actual weight of forgings, structural or pressed steel be the dimension nearest the con- 


: ; > . demning limit.) 
ipes and weight and kind of castings must be shown on All_ markings on wheels and axles; 
: a : a ip: ; | if no marks are found, a _ nota- 
original record in the space provided, except where the tion to that effect must be made. 
veight is accurately determined by definite description. | Box number (See MCB rule 14). 
) ] , - ; New or second hand (relined jour- 
Paint and nails must be shown on the original record; the | nal bearings are considered as 
oe a >< ’ ; cac there 1 ‘ Fournal Bearings. ...<....sssseecen 2 new). 
antity need not be shown in those cases where it can be - \ Solid filled or other kind R & R. 
erly determined by the billing clerks. poral — , 
" ° a « -engeth o journal, 
3) All items carrying labor charges must be covered in \Box number (See MCB rule 14). 
er detail on the original record; the time or money Brake shoes, applied.............. f New or second hand. 
i 2 . : / (Cast or reinforced back. 
rges need not be shown. For items of labor computed ( 
the rivet basis, the number and diameter of rivets must New or second-hand applied, if 
‘ Sains a 5 . } MCB, and number of same, or 
shown on the original record. For items of labor for Metal brake beams, R & R...... ~ non-MCB. 
PRS sce f : ee: ae | Make or name. 
ghtening or repairing, computed upon the weight basis, \ Zanes od cout, 
the weight of material must be shown on the original record. L 
+) The original record must be signed by the author- (Make and type. 
meee as . ae ee sad 5 - Re ote eo J When cleaned, must show “tested, 
person making the original inspection and the person Prisle valve, R & R..........+++. per Rule 60” (when so tested), to 
king the complete inspection or by other authorized per- {justify charge. 
making the original record, to vouch for its correctness. Air hose applied. .......+s++++ees New or second-hand. 
original records covering minor repairs made in trans- | Finished sizes of lumber. 
é ae i | Feet lumber. 
tation yards must be signed by either the person i ety ge 
Ms . BETRETAL ecccccccesevreceeccceeeen . . 4 
nspecting the repairs or the workman who repairs the car. ean \Hours of labor. 
: ; ae | (The above information to be shown 
\ll corrections made on the original record must be made opposite each item, except where 
, bill is rendered. 
the person or persons who have vouched for the correct- oe ee 
ss of the original record by their signature. When lead paint is used, it must be so specified. 


When triple valve, cylinder or centrifugal dirt collector is 
cleaned, the initial of road and date of last previous clean- 
these original records must be kept on file, for ready ing must be shown. 
erence, preferably either at the point where repairs are If necessary to remove the load to make repairs, as speci- 
de or the point at which they may be stored in accordance fied, it must be plainly stated. 
th local regulations. The billing repair cards must check When tank or safety valve of tank cars are tested in ac- 
th the original record of repairs, in so far as they should cordance with the MCB specifications for tank cars, the 
perly check as regards to details charges. certificate of test as required by the Interstate Commerce 
Commission regulations must accompany the billing repair 


Billing Work on Foreign Cars 


When repairs of any kind are made to foreign cars a 
ing repair card must be furnished the car owner, except card. 
otherwise provided. This card must specify fully the 


airs made, the reason for same, the date and place where Interpretations Regarding Billing 

le and the name of the road making repairs, and must Q.—Is it necessary to show the dimension for over-all 
show the location of parts repaired or renewed. length of axle, in addition to showing whether MCB or non- 

When repairs are made to any car on authority of a defect MCB length? 

| issued by other than the owner of the car, in addition A.—No, the over-all dimension need not be shown. 

the billing repair card furnished the car owner, a sep- Q.—Is it necessary to show how much of the flange, 


Té 
L¢ 


billing repair card must accompany the defect card. tread, rim, etc., is defective on wheels removed? Is the term 
is separate billing repair card must show the repairs “worn flange” or “chipped flange” sufficient without show- 
le, details of charges, date and place where repairs were ing how thick the flange is when removed or how long the 
de; also references to the name or initial of the road is- chip is? 
ng the defect card and the date issued. A.—For cast iron or cast steel wheels it is unnecessary to 
no bill is to be rendered, the billing repair card must show any dimensions or qualify the terms in any way, as it 
attached to the monthly bill, with the words “no bill” is assumed that the repairing line would not remove the 
tten across the face of the card, in which case the cards wheels unless the defects were beyond the limit of safety. 
t be entered in the billing statement in the first four In so far as wrought steel wheels are concerned, it is neces- 
imns, with the notation “no bill” in the fifth column for sary to furnish the information specified. In noting the 
rence. cause of removal of wheels and axle, standard terms shall be 
Che billing repair card shall be made in duplicate, the used. In all cases of wrought steel wheels, the actual thick- 
tinal to be known as the billing repair card and the dup- _ness of tread must be shown before and after turning off, 
ite to be known as the record repair card and to be of measured from the base line of the tread to the condemning 
forms prescribed, all items of repairs to be in hand- limit of the tread, which is %4 in. above the witness groove; 
ting or typewriting. also show the actual thickness of tread on other wheels ap- 
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plied. This information must be reported to car owners re- 
gardless of whether or not repairs are chargeable to the own- 
ers. 

Journal bearings having a babbitt lining 3 in. thick 
or thicker shall be charged as filled journal bearings, and 
not as solid journal bearings. 

The evidence of a joint inspector, or the joint evidence of 
two inspectors, one representing the owner of the car and the 
other representing a railroad company, subscriber to the 
MCB rules, that the repairs are not proper, shall be final; 
the evidence to be signed only after an actual inspection has 
been made. 

A joint evidence card should be used for this purpose, 
which shall describe and show the location of parts repaired 
or renewed. This card shall be of the form prescribed. If 
repairs are not corrected at the time of inspection, the joint 
evidence card shall be attached to the car. Joint evidence 
‘ must be obtained within ninety days after first receipt of 
car home. The joint evidence may be obtained at any point 
on the home line at which the improper repairs are found, 
but preferably at the point where the car is received, and 
only after an actual inspection is made. 

The joint evidence card showing copy of billing repair 
card covering wrong repairs, when wrong repairs have been 
corrected, shall be sent to the company issuing such billing 
repair card. If within 60 days from the date of such request 
the latter does not issue its MCB defect card covering, bill 
made on copy of joint evidence and copy of billing repair 
card shall be final authority, provided the wrong repairs 
mentioned on joint evidence card are covered by such billing 
repair card. It must be stated on back of joint evidence 
card where and when the wrong repairs were corrected. 

The end of car toward which the cylinder push rod travels 
shall be known as the B end and the opposite end shall be 
known as the A end. 

Facing the B end of the car, in their order on the right 
side of the car, wheels, journal boxes and contained parts, 
shall be known is R-1, R-2, R-c, and R-3, and similarly 
those on the left side of car shall be known as L-1, L-2, L-3 
and L-4. 

Defect cards and joint evidence cards must be securely 
attached to the car with at least four tacks, preferably on the 
outside face of an intermediate sill between cross-tie timbers 
on wooden cars, and on steel cars to a cardboard located 
either on a cross tie under the car or on the inside of the sill 
at the end of the car. 

Duplicate defect, billing repair or joint evidence cards 
must be furnished promptly, on request, for lost or illegible 
cards. 

Any car having defects which render it unsafe to run, 
unsafe to trainmen, or to any lading suitable to the car, 
may be repaired. 

Repairs to foreign cars shall be promptly made, and the 
work shall conform in detail to the original construction, and 
with the quality of material originally used. 

Standards for Repairing Foreign Cars 

In repairing foreign cars: 

(a) Defective non-MCB standards may be replaced with 
MCB standards (which must comply with MCB specifica- 
tions), provided such substitution does not impair the 
strength of the car. Any increased cost resulting from and 
any expense of alteration necessary for the application of 
such MCB standards shall be charged to the car owner. 
Scrap credits are to be allowed for undamaged parts thus 
removed. 

(b) Malleable iron, wrought iron or steel MCB standards 
may be substituted for each other or for gray iron MCB 
standards, gray iron MCB standards applied in lieu of 
malleable iron, wrought iron or steel MCB standards shall be 
considered as wrong repairs. 
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(c) In replacing MCB standard couplers, MCB type D 
Couplers or MCB temporary standard couplers, the dimen- 
sions of shank and butt of MCB couplers standard to the 
car must be maintained, except that 9-% in. butt may be 
substituted for 6-% in. butt when used with MCB standard 
yoke in substitution for non-MCB standard yoke. 


(d) If the car owner elects, on account of improper re- 
pairs, to remove an MCB standard coupler, MCB type D 
coupler or MCB temporary standard coupler in good con- 
dition, second hand credit should be allowed, and charge be 
confined to second hand coupler applied. 

(e) MCB No. 2 brake beams may be used in repairs to all 
freight equipment cars equipped with MCB No. 2, MCB No. 
1 or non-MCB brake beams. Any increased cost resulting 
from the application of No. 2 brake beams to be borne by 
the car owner. MCB No. 3 brake beams must be replaced 
in kind. 

(f) The billing repair card must specify the kind of ma- 
terial applied and removed, and the bill rendered in ac- 
cordance therewith. 

(g) Cast-iron brake shoes may be replaced with brake 
shoes having a reinforced back and the increased cost charged 
to the party responsible for the repairs. 

(h) White pine, yellow pine, fir or cypress may be used 
when repairing siding, when of equal grade or quality to the 
material standard to the car. Fir, oak or southern pine may 
be substituted for each other in the renewing or splicing of 
longitudinal sills and side plates. Oak and southern pine 
may be substituted for each other in renewing end plates. 
Fir and southern pine may be substituted for each other in 
renewing or splicing end plank and side plank. 

(i) Brake shafts, sill steps, uncoupling levers and grab 
irons must not be welded. 

Cotter keys are not to be applied to knuckle pins of coup- 
lers on cars other than hopper and fixed-end gondolas. 

Inter pretations—Q.—Does the substitution of a New 
York auxiliary reservoir and cylinder in place of a Westing- 
house constitute wrong repairs ? 

A.—The substitution is permissible, inasmuch as _ these 
details are interchangeable and are of the same dimensions, 
and the substitution of one for the other is not wrong 
repairs. 

(.—We are having trouble in living up to the Interstate 
Commerce Commission rules regarding end ladder clearance, 
due to the fact that some railroads do not replace our couplers 
with those of the latest dimensions, namely, 9-14 in. from 
inside face of knuckle to striking face of coupler horn. What 
protection is offered under the rules ? 

A.—That end ladder clearance may be maintained, coup- 
lers of less than 9-'% in. from inside face of knuckle to 
striking face of coupler horn should not be applied in re- 
pairing foreign cars. This should not be construed to mean 
that a coupler with 9-'4 in. dimensions may be submitted 
for the MCB temporary standard coupler or the MCB 
standard Type D coupler. 

(J.—Will it be necessary to stencil cars equipped with the 
D type of coupler in order to protect them against substitu- 
tion of the present type of coupler? 

A.—Yes. 

Q.—Is it permissible to charge for cast steel bottom brake 
rods applied to foreign cars when wrought iron is standard to 
the car? 

A.—Inasmuch as the association has a standard bottom 
connection, it is permissible to make use of cast steel in 
this connection. The charge should be on the basis of ma- 
terial applied and the credit on the basis of material re- 
moved. 

Q.—Is it permissible to charge for cast stel wehen cast 
steel column castings are applied in place of malleable iron 
standard to the car? 
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A.—Cast steel may be substituted for malleable iron but - 


the charge should be limited to the kind of material removed. 
[he association has no standard column casting. 

().—Is it proper in cases where a K-2 triple valve has been 
applied in place of a G.N.-2 triple valve to scrap the G.N.-2 
valve, or should the charge be confined to a charge for 
cleaning fF 

A.—If the car was built prior to Jan. Ist, 1915, no 
charge for this betterment could be made, except upon au- 
thority of the car owner. 

Q.—In connection with the interpretation of the 1916 
code of rules regarding the substitution of Westinghouse 


triple valves for New York triple valves, or vice versa, what 
triple vales manufactured by the Westinghouse and New 
York air brake companies are considered as being of similar 


ypes fr 

\.—The MCB standard K-1 and K-2 triple valves, manu- 
factured by both the Westinghouse and New York air brake 
companies are the only triple valves that can be properly 
considered of similar type. 


> 


Improper Repairs 


\ny company making improper repairs by using material 
which the repairing line should carry in stock is solely re- 
sponsible to the owners. Such improper repairs must be 


corrected within nine months after first receipt of the car 
on the home line, to justify bill. 

The company making such improper repairs must place 
upon the car, at the time and place the work is done, an 
MCB defect card, which card must state the wrong repairs 
made 

In order that repairs to cars may be expedited as fully as 
possible, foreign or private line cars may be repaired by the 
handling line by using material from their own stock instead 


of ordering material from the car owner, in which event the 
repairing line is absolved from all responsibility for the cost 
of standardizing repairs thus made. 

Interpreation: Q.—In the event of using wrong material 
from stock, instead of ordering correct material from the car 


ire such repairs chargeable to the owner? 

A.—Yes, provided the original defects are owners’ re- 
spon lity. 

Companies shall promptly furnish to each other, upon 
requisition, and forward, freight or express charges collect 
from point of shipment, material for repairs of their cars on 
foreign line. If the material is for repairs of car owner’s 
defects, the foreign company may bill the car owner for the 
entire freight charges, and in such case the car owner may 
reclaim freight charges for the portion of the movement over 
its own line. If the material is for repairs of user’s defects, 
the en line may reclaim only for that portion or the 
movement over its line. A separate bill, with copy of freight, 
expl r due bill attached, should be rendered for the 
frei: express charges, showing reference to the bill 
COV! repairs. 

Ri itions for such material shall specify that it is for 
repa cars, giving the number and initial of such car, 
vith pattern number, sketch or other data to enable 

ng of the requisition. Material weighing less than 
ross weight ordered from the car owner must be 

7 express. 
npany having the car in its possession at the time 
ide from its own stock the following: Lumber, 

iardware stock, paint, hairfelt, piping, air brake 
mate! nd all MCB standard material. 


toget 
corr 
250 
ship] 
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Int tations: (1) Q.—If material is shipped by local 
freig] repair owner’s defects, who should pay the cartage 
rom reight depot to the repair tracks? 

A.- re should be no charge for cartage. 

2 What items are covered by the word “forging”? 


umercial shapes, such as channels, Z-bars, etc., 
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Pressed. steel 
shapes which require special dies for their forming should 


not be carried as forgings; such material should be furnished 
by the car owner. 


On May 14, 1919, the American Railroad Association 
Section 111—Mechanical—issued circular No. S-111-37, 
making certain changes in the rules of interchange. The 
changes again make car owners responsible for and therefore 
chargeable with, the following items of repairs, which prior 
to April 15, 1919 were not to be billed for. 


1. Air hose gaskets, applied, except with hose complete, applied. 
2. olts, 6 in. long or under, applied, except when used to complete 
items of repairs not herein listed. 

3. Brake beam finger guard pins, finger guard pin castings, safety chain 
clips, safety chains, links or hook bolts, applied. 

Brake hangers, repaired or applied, except with renewal or change 

of brake beam. 
Brake hanger pins or bolts, applied. 
Brake pawl, applied. 
Brake pins or key bolts, applied. 
Brake ratchet wheel keys, applied. 
Brake shaft rings, applied. 
10. Brake shoes, applied. 

11. Brake shoe keys, applied. 

12. Carrier iron, Bettendorf type, when turned over, no charge for 
adjustment. 


13. Coupler release clevises, clevis sings or chains, clevis pins or bolts, 
applied. 
14. 


SPS 


Door hasps and staples, applied, except with complete door, applied. 
15. Door seal pins or chains, applied, except with complete door, applied. 
16. —— box lids and bolts, or springs for same, applied. 
nuckle locks, applied, except with ccupler, complete, applied. 

18. Knuckle lock sets, applied, except with coupler complete, applied. 

19. Knuckle pins, applied, except with coupler complete, applied. 

20. Lag screws, applied, except when used to complete other items of 
repairs not herein listed 


uts or lag screws tightened. 
22. Nuts, applied, except those used in renewing bolts, ether than bolts 


6 in. long or under, where the latter are used in completing items of repairs 
not herein listed. 


23. Nut locks, or lock nuts, applied. 
24. Pipe fittings, union gaskets, pipe hangers, clamps, and cutting 


of pipe threads, except with renewal of any or all air brake on retaining 
valve pipe. 

25. Refrigerator car door hooks, applied. 

26. Rehanging side or end doors. 

27. Release lever brackets, applied. 

28. Release valve rods, repaired or applied. 

29. Renailing sheathing, lining, facia or roofing. 

30. Spring cotters and split keys, applied. 


31. Straightening brake shafts and uncoupling levers when not removed 
from car. 


32. Staples, applied. ' 
33. Wood screws, applied, except when used in renewal of running 


34. Washers, applied. 


The circular also provides that defect cards shall be re- 
quired as between all roads for cars having defects for which 
the delivering line is held responsible under MCB rules. 

Defect cards shall also be required as between all roads 
for improper repairs made to cars as per MCB rules 12 
and 13. 

Delivering lines again become responsible to the receiving 
line for the cost of transferring or adjusting lading on cars 
as per MCB rule 2 and A.R.A. rule 15. 

This circular also abrogated modifications A, B and C of 
the Interchange Rules governing passenger train cars, so 
that defect cards are again required for delivering line de- 
fects on cars offered in interchange, also wrong repairs made 
to foreign cars. Gas certificates must be issued to the de- 
livering line to cover gas in holders of cars received and 
when passenger cars leave the road a gas certificate must be 
requested from the road receiving the car. 


Interchange at Chicago 


At Chicago, the handling of cars in interchange will be 
in accordance with the Chicago Car Interchange Bureau’s 
instructions, a copy of which follows: 

In accordance with American Railroad Association, Sec- 
tion III Mechanical Circular No. S-111-37 dated May 14th, 
1919, effective June 1st, 1919, the cost of transferring the 
lading of freight cars or re-arrangement of lading at junc- 
tion points in the Chicago Switching District, including the 
main line of the EJ&E from Waukegan, Ill. to Porter, Ind. 
shall be handled as follows: 


First: The delivering line shall pay cost of transfer or re- 
arrangement : 


(a) When transfer is due to defective equipment that is not 
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safe to run according to MCB rules, except where the repairs can 
be made undcr load as per MCB rule 2. 

(b). When transfer or arrangement of load is due to contents 
being improperly loaded or overloaded, according to MCB rules, 
or the Interstate Commerce Commission regulations for the 
Transportation of Explosives and other dangerous articles by 
freight and by express, or when dimensions of the lading of open 
cars are in excess of the published clearances of any of the roads 
covered by the routing. 

(c) When transfer is due to the delivering line not desiring its 
equipment to go beyond junction points. 

(d) When cars cannot pass the approved clearances of the 
American Railroad Association. 

Seconp: The receiving road shall pay the cost of transfer or 
re-arrangement : 

(e) When cars cannot pass clearances, except as provided in 
paragraph (d), or when cars and lading exceed load limit or 
cannot be moved through on account of any other disability of 
the receiving line. 

(f) When receiving road desires transfer to save cost of mile- 
age or per diem. 

Tuirp: Transfer orders shall not be 
intermediate switching lines, except 

(g) For defective or improperly loaded cars when load origi- 
nates on their rails. 

(h) For defects which develop after receipt from trunk lines, 
providing defects existing on receipt of car were not the cause 
of subsequent damage which necessitated transfer of car, or re- 
adjustment of lading. 

(i) Cars delivered to belt or intermediate switching line with 
defects which would make transfer necessary either by the belt 
or intermediate switching line or their connection, if transferred 
by the latter, the belt or intermediate switching line is to be re- 
lieved of the cost of transfer, and transfer order issued against 
the trunk line delivering the car to the belt or intermediate switch- 
ing line. 

FourtH: Seven dollars load will be for 
transfer or re-arrangement, except in cases of adjustment of lad- 
ing and application of door protection in house cars, a charge of 
two dollars will be made. 

FirtH: All roads in the Chic 
the transfer of loaded cars or the 
cerned, shall arrange as follows: 

(1) Car foremen, inspectors and others will be required to fill 
in all information on form 159-A and must also show on same 
what disposition was made of the car after it has been trans- 
ferred, showing to what shop the car was carded for repairs 
after transfer, or if it is a Chicago owned car it must be shown 
that the car was carded home to the car owners for repairs. In 
cases where cars are transferred for old defects, or the lading is 
readjusted due to the car being originally improperly loaded, the 
form should be made out in quadruplicate and in cases where 
the cars are transferred or lading readjusted due to new damage 
or the lading is adjusted due to rough handling, it should be 
made out in duplicate and forwarded to the chief interchange 
inspector, who will issue authority for transfer or adjustme:t of 


issued against belt or 


charged such 


per 


igo switching district, in so far as 
adjustment of lading is con- 


lading against the road responsible. 

(2) No authorities for transfer will be furnished for cars hav- 
ing the following defects: 

(a) Defective wheels and axles under all cars. 

(b) Ali other truck defects on home cars. 

(c) All other truck defects on foreign cars, except metal bols- 
ters, center plates, where cast integral with bolsters, metal truck 
sides, metal truck transoms and metal spring planks, also except- 
ing non-MCB standard journal boxes contained parts in 
cases where the MCB standard is not a proper substitute. 

(d) Defective outside wooden end silis on all cars. 

(e) Defective body center plate and center plate bolts that do 
not pass through center sills on all cars, except when such center 
plates are cast integral with bolsters on foreign cars; also center 
pins that are not applied from inside of car on all cars. 

(f) Renewal of roof boards of outside wooden roofs, and of 
inside metal roofs, where such renewal does not exceed 25 per 
cent of the roof boards, and where purlines, rafters, ridge pole, 
side and end plates are in good condition, on all cars. 

(zg) Missing or defective side doors (except that an adjust- 
ment order may be obtained to apply proper door protection, 
as required by the Loading Rules), end doors, roo doors and 
hatch covers on all! cars. 


and 
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SIxtH: The repairs to car or transfer of lading is to be don 
by the railroad having facilities nearest available. If facilitic 
are equally available by both railroads, the car will be moved t 
facilities located in the direction car is moving. 

SEVENTH: Bad order cars which previously had been deli 
ered in bad order under load must be repaired by the road mak- 
ing transfer if they have facilities and material; if not, the near- 
est repair point on any line, having material and facilities should 
make repairs—with the exception of Chicago owned cars, which 
may be delivered to the car owners for repairs. 

At Minneapolis and St. Paul the handling of cars in inter- 
change will be in accordance with the Twin City Joint Inspection 
Association Bulletin which is similar to the Chicago regulations 
and St. Paul the handling of cars in in- 
in accordance with the Twin City Joint 
Inspection Association Bulletin which is similar to the 
Chicago regulations. At Council Bluffs and Omaha the 
handling of cars in interchange will be in accordance with 
an agreement which is practically the same as the Chicago 
agreement. At Kansas City the interchange of cars will be 
handled in accordance with an agreement which will also be 
practically the same as the Chicago agreement. At other 
interchange points the interchange of cars will be handled 
strictly in accordance with the MCB rules, unless there be 
some local agreement to the contrary. 


At Minneapolis 
terchange will be 


FREIGHT CAR ROOF CONSTRUCTION* 


BY H. R. NAYLOR 


It is interesting to note the progress made on this continent 
in car roof construction from the time when the outer 
covering consisted only of a single layer of boards having 
tongue and grooved joints. In many instances, I believe it 
was customary to use a wood shingle roof similar to thet 
commonly used in house construction. Another methad 
adopted, presumably to overcome the leakage, was to apply 
the roof boards lengthwise of the car, overlapping each other 
similar to clapboarding on present-day wooden buildings. 
This method of construction proved unsatisfactory, and gave 
way to the double board roof which can be seen on a large 
number of cars even today. This was a decided improvement 
over the earlier types of roof, especially when at a later date 
a layer of waterproof paper was applied between the first 
and second course of boards, which became known as the 
“plastic roof.” This roof undoubtedly protected the lading 
fer some time, but it eventually became waterlogged, and a 
method was then sought to prevent the water leaking between 
the joints of the top course of boards which rapidly destroyed 
the paper and bottom boards. This was overcome to a great 
extent by grooving the face of the top boards, the grooves act- 
ing as drains, carrying off the water, and protecting the joints 
from possible leakage. In fact, this is the most common type 
of roof to be found on stock and refrigerator cars at the 
present time. 


The Sub-Metal Roof 


The next step was a distinctly new departure, and brougiit 
into existence the metal sub-roof, over which a wood roof was 
applied for protection only. The roof framing consisted of 3 
ridgepole, carlines and purlins, to which an addition was 
made in the form of cross rafters. The galvanized mete! 
sheets were formed with corrugations, and fitted into suitable 
grooves in the ridgepole and rafters, providing altogether ® 
fairly effective watershed. But it was not long before ihe 
usual complaints were being made about this new mefil 100!, 
owing to the grooved edges*of the wooden rafters breaking 
away, allowing the metal sheets to sag and leak. Thi detect 
was eventually overcome by flanging the roof sheets, «nd ap- 
plying a metal capping over the rafters, which enclosed the 
flanges of the roof sheets, making a continuous meta wae 


; Naylor, 
Railway: 





*From a paper presented at the Canadian Railway Club by Mr 
who is assistant works manager, car department, Canadian Paci! 
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shed for the full length of the car. With a few later modi- 
ications this was the final attempt along the lines of a metal 
ub-roof. 
Some of the principal objections to the metal sub-roof are 
t the roof sheets in time buckle up at the eaves, and work 
t of the grooves in the ridgepole. With the constant twist- 
and straining of the car superstructure, the metal sheets 
d caps are soon displaced and bent, and in making repairs 
the outer wood roof the metal sheets are frequently punc- 
d by nails carelessly driven, all of which result in damage 
the lading. The outer wood roof also requires frequent 
val, on account of constant exposure, which is a rather 
nsive item when added to the cost of maintaining the 
sub-roof. 


(he demand for improved roof construction was then met 
lopting a roof framing made of steel, as in other parts of 
ar; for instance, the wooden carlines which were bolted 
e sideplates, and a source of constant trouble, gave way 

steel carlines of various shapes, riveted to the side- 

in order to give greater rigidity and strength. Other 

f the roof framing were improved and reinforced in a 

ir manner, providing greater stability, which is most 

tial if the outer roof is to be protected from the racking 
ining of the car superstructure. 


Outside Metal Roofs 


demand for greater stability was largely responsible 

entirely new departure in roof design, for instead of 

the wood roofboards on the outside, as in the case of 

tal sub-roof, the plan was reversed, the roof boards 

ipplied direct to the roof framing, and the metal roof 

used as an outer protection for the boards in addition 

¢ as a watershed. The roof boards in this case being 

direct to the roof framing had the effect of bracing 

against cornering and bulging, and brought into ex- 
use the outside metal roof. 

outside metal roof usually consists of one course of 

nch tongued and grooved boards, securely fastened to 

framing, the outer metal roof being formed of gal- 

iron sheets generally of No. 22 gage. At the junc- 

the main sheets suitable weather-proof protection is 

| by metal caps, formed in various ways to interlock 

langed edges of the main sheets. The method of 

: ¢ the outside metal sheets at the eaves is very different 

on the metal sub-roof. The roof sheets on the latter 

prevented from lifting by the capping and outer 

f, the fascia boards securing the sheets laterally on 

making nailing unnecessary at the eaves. On the 

metal roof the main roof sheets or eave flashings are 

it the eaves and secured to the outside of the fascia 

This difference in the method of attachment on the 

pes of outside metal roofs, which were not designed 

freedom of movement at the roof sheet intersections, 

in cracked sheets and a considerable number of de- 

roofs, but eventually this was entirely overcome by 

¢ ample sideplay at the main sheet capping, and ap- 

ive flashings, giving the roof the necessary flexibil:ty 

tc tand the cornering, weaving and bulging of the super- 


t 
I 
] 
| 


Advent of the All-Steel Roof 

d roofs today built entirely of steel. In comparison 
composiie roofs already described, the all-steel roof 
in entirely new departure in design, both in regard 
¢ and roofing. The roof sheets are usually of 1/16- 
vanized steel, but in some instances the sheets are 
1 thick and span the full width of the car, providing 
lves the necessary protection against puncture or 
d usage. Additional reinforcement can be obtained 
iting the roof sheets at suitable intervals. The car- 
nost cases are designed to provide ready means of 
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connecting the roof sheets, in addition to supporting the roof, 
and bracing the superstructure of the car. 

With the adoption of the all-steel roof, the question of flexi- 
bility becomes a very live subject. Some types provide for free 
movement of the roof sheets, in a similar manner to the flex- 
ible outside metal roof, while in others the roof sheets are 
flanged, capped and riveted together, forming in themselves 
an absolutely rigid roof. It is claimed for the first type that 
the roof should be sufficiently flexible to take care of the con- 
stant straining of the car body, while in the rigid type the roof 
is made strong enough to resist the straining of the body, and 
act as bracing for the superstructure. 

The all-steel roof lends itself readily to the use of outside 
carlines, this arrangement giving the car a considerable ad- 
vantage in loading space; other advantages being the reduc- 
tion in fire risk, and final cost, owing to the life of the roof 
more nearly corresponding with other parts of the car and 
finally a greater safeguard against leakage is obtained by 
the use of thicker sheets, which resist corrosion and cracking 
ic a greater extent, and as a result this type of roof is grad- 
ually meeting with more general approval. 

An objection which is sometimes raised against the all-steel 
roof is the claim that under certain conditions it is liable to 
sweat, resulting possibly in damage to lading. For instance, 
freshly milled flour containing a high percentage of moisture, 
and which is usually hot when loaded, quickly raises the tem- 
perature of the car above that of the outside atmosphere. It 
is claimed that the metal reof being then subject to two widely 
varying temperatures commences to sweat, and that the resul- 
tant moisture is sufficient to damage the contents. It is ques- 
tionable, however, if this is of enough importance to warrant 
special attention when building box cars for general service 
requirements, but as a measure of precaution effective steps 
are being taken to prevent the possibility of this occurring 
even under the most extreme conditions, and eventually there 
is good reason to believe that the all-steel roof will meet all 
requirements. 

Conclusioxs 


As previously mentioned, the double board roof is the most 
common type on refrigerator and stock cars today, and while 
it meets the requirements for stock cars, it is rather surprising 
that a better roof has not been previously adopted for re- 
frigerator cars in order to protect more effectively the insula- 
tion. In making repairs to this class of car it is often neces- 
sary to renew the whole roof insulation, and ceiling, which 
have become waterlogged and decayed, owing to the poor pro- 
tection offered by the double board roof. The entire side and 
end framing, with their insulation, are often affected in a 
similar manner, due to the water working down through the 
defective roof. These conditions are becoming better recog- 
nized, and as a result we find the outside metal roof now 
being adopted for refrigerator cars. Owing to the metal roof 
being a greater conductor of heat it might be necessary to in- 
crease the roof insulation, but the added cost would be more 
than offset by the saving in maintenance. 

A car roof should be so constructed that repairs can be 
made quickly and at a minimum cost. The position of the 
roof in relation to other parts of the car does not lend itself 
to proper maintenance. ‘Trucks, air-brakes and draft gear 
are constantly being inspected for indications of possible 
failure, but unfortunately, and all too often, the only warning 
received of roof failure is when the damage has actually oc- 
curred to the lading. Car roofs should, therefore, be as far 
as possible self maintaining. Corrosion is an important fac- 
tor in modern roof maintenance and calls for a systematic 
method of painting, for it cannot be expected that the gal- 
ranizing will protect the roof sheets indefinitely. The best 


designed car roof will only last in proportion to the main- 
tenance it receives, and the object should be to make the life 
of the roof equal to the life of the car. 
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ae Discussion 
‘L. Brown:—Each year the average car goes on the repair 


‘track five times during the year. When a car is built the roofs 


are generally in good condition and very few are found leak- 
ing. The trouble is not in the new roofs but in the old roofs 
that have been inservice for some time, very few of which do 
not leak. In looking over the defects in these cars we see that 
the boards are split, nails get loose and rust away and allow 
the water to get in through the nail-holes; metal sheets when 
unsecured, get loose, distorted and punctured. Caps over the 
inside metal roofs frequently become loose and the water 
follows the nail holes to the inside of the car. Nails securing 
the parts on the outside metal sheets work up out of the side 
plates and through metal sheets; parts securing the outside 
metal sheets frequently allow the water to get around the 
sheets, which wear away by friction and become cracked over 
the side plates. 

The all-steel roof has less objectionable features than the 
other types and the condensation of moisture has been over- 
rated in proportion to its importance, and the shipments which 
are damaged by moisture are few compared with the damage 
caused by water leaking in from the outside. ‘The condensa- 
tion inside may be eliminated by proper ventilation or by the 
use of non-conductive materials on the inside. 

Objection has been raised to the rigid roof on account of 
causing derailments, but there is little justification for that 
theory. I have made tests of various roofs on empty cars 
and loaded cars with various types of roofs, and find that the 
additional force necessary to twist the cars having rigid roofs 
is negligible. The rigid roofs are not blamed for derailments 
of passenger cars which have such roofs and travel faster, 
have greater side bearing movement and have permanently 
heavier loads. 

E. V. Harrison :—From an operating standpoint it is not so 
much the damage to merchandise from the roofs as from the 
side sheeting. During the past few years in the case of new 
cars turned out we have not had any side sheeting, with the 
result that considerable damage has occurred not only to flour 
but to other merchandise as well. I do not want to give any 
secrets away to the industrial people, but this is a thing which 
we have had to contend with both in regard to claims and 
damage. 

James Coleman :—There are more loss and damage claims 
as a result of leaky car roofs than from any other direct cause, 
and I think the time is coming when the all-steel car roof will 
be adopted universally for the reason that it prolongs the life 
of the car, and if well constructed and properly applied will 
last almost the life of the car. The question has been raised as 

to the sweating of the steel roof in cars loaded with flour, but 
I think investigation will show that responsibility for this rests 
principally with the people who load the flour and fail to take 
precautions to prevent claims for damage. In October, 1919, 
a circular was issued by the U. S. R. A. to fifteen railroads at 
St. Paul and Minneapolis, where an embargo had been issued 
against the loading of flour in cars with all-steel roofs. 

(Paragraph from U.S. R. A. Circular).—Upon further in- 
vestigation it has developed that where flour is loaded in a 
warm condition in any kind of a car, whether all steel or all 
wood roof, if the temperature of the weather is very low, there 
will be condensation of moisture, due to the fact that there is 
no ventilation in the car and consequently it will cause this 
sweating. 

The Western Weighing and Inspection Bureau has issued 
instructions on this subject, which read as follows: “In the 
interest of claim prevention, we should endeavor to prevail 
upon the flour mill people not to load their flour in a warm 
condition into cars during extremely cold weather; but, if they 
do so load it, then the flour should be covered with paper in 
order to protect same against the drippings from the sides or 
roofs of the cars.” 

Some all-steel roofs are constructed with a means provided 
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for ventilation at the eaves, and with this means any mois- 
ture deposited on the underside of the roof sheets will be 
evaporated by this circulation. This possibly would not pro- 
vide circulation enough with hot flour in the car, from 60 to 
80 degrees, but this means of circulation will provide for any 
moisture that may be deposited on the roof sheets under or- 
dinary lading. In confirmation of this, I have never yet 
heard of a report of sweating of room except of reports made 
by the people of Minneapolis and St. Paul in loading flour. 

With the years of experience that these people have had 
at Minneapolis and St. Paul, they now admit that moisture 
will be deposited on a roof of any kind when the flour in the 
car is loaded at a high temperature, and they have given in- 
structions that some covering—paper or tarpaulin—must be 
put over lading when loaded at a high temperature, in order 
to prevent the moisture dripping from the roof; either from 
a wooden or all-steel roof. 

H. R. Naylor:—We are getting to the time when the modern 
car roof will take the form of an all-plate roof. For some time 
it has been more or less of a thin plate roof, but I think in the 
development of the all-steel roof, the tendency will be to use 
sheets of heavier gage, say 14-inch thick or heavier, thus mak- 
ing a good solid plate roof. When this is done the roof will 
more nearly last the life of the car, whereas today the average 
roof has to be renewed two or three times in the same period. 
By adopting a roof of this type, there should also be a tendency 
to avoid designs which are in any way complicated in order 
to reduce to the minimum the possibility of leakage, and 
enable them to be easily maintained. The roof, therefore, 
should be designed with the least possible number of sheet 
joints, the joints being formed and secured in such a manner 
as to make them absolutely weather proof. Providing the 
roof sheets are protected from the straining of the roof frame, 
there would appear to be no necessity of providing for flexi- 
bility. The superstructure should be well braced to protect 
the roof framing, and the roof framing should also be braced 
diagonally to protect the roof sheets from undue racking and 
strain. If we take care of the strains set up in the super- 
structure and transferred to the roof framing, then we should 
be able to use an all-steel roof of simple design, which need 
not necessarily be flexible. 

W. J. Hyman :—A few years ago I examined a great many 
outside metal roofs that had been in service from four to six 
years, and on some of these roofs the paint was scaling off, on 
others along the edges of the carlines the weaving of the car 
had caused the paint to rub off and naturally they had started 
to rust. If some of our paint manufacturers could supply a 
paint which would stay on without scaling under extreme 
weather conditions and be elastic enough to take care of the 
weavings of the car it would go a long way in prolonging the 
life of the outside metal roof. . 

Norman Holland: — The question of being able to 
make a paint which will stay on _ roofs is ex- 
tremely simple. You can make anything if the con- 
sumer will pay the price. It is possible to make a roof 
composition that will stay on cars. A sample I have consists 
of sixteen coats of such a paint and is made for passenger car 
roofs. It would be too expensive to make it standard for 
freight cars, although it might not be too expensive if you 
figured it out from the standpoint of maintenance cost. The 
point is that in dealing with freight car roofs you have to con- 
sider the joint in your board, and you cannot expect anything 
to be elastic enough to stand one half inch warping, and I 
have seen warps that were one and three-quarter inches. 





SAFETY First.—Don’t swing a sledge or hammer that you 
know is working loose on the handle, thinking it won't come 
off till “next time.” You may not be hurt, but what about 
“the other fellow.” 












































f the Erecting Shop 








EXTENSIVE ADDITIONS TO C. & O. SHOP 


New Erecting, Machine and Blacksmith Shop and 


Brass Foundry Erected 


N 1916 the Chesapeake & Ohio decided to enlarge the 
| facilities for handling repairs to equipment at the main 
shops at Huntington, W. Va. The equipment owned by 
road includes 923 locomotives, 395 passenger cars and 

4 freight cars, and the increase in the amount of rolling 

: as well as the increase in the size of the motive power 
ssitated an enlargement of the shops. Additional rea- 














West End of the Blacksmith Shop 


for changes were found in the poor grouping of the 
ng buildings and the inadequate provision for lighting, 
ng and transporting material. 
site of the Huntington shop is a plot approximately 
ft. by 850 ft., or about 100 acres, located north of the 
line tracks. After a study of the requirements an ex- 
n of the shop to three times the existing size was 
d upon. Plans were laid for carrying out the changes 
it interfering with the operation of the shop and the 
vements were divided into three stages. The first stage 
w been completed, the second will probably be carried 
1921 and the third without material delay. 


First Stage of the Improvements 


work included in the first stage of the plan comprised 
lowing steps: (1) the erection of a new brass foundry, 


471 


at Huntington, W. Va. 


increasing the floor area for this work from 8,500 sq. ft. to 
14,000 sq. ft.; (2) the building of an addition to the black- 
smith shop, increasing the area from 22,000 sq. ft. to 30,000 
sq. ft.; (3) the removal of the machinery from the freight 
car blacksmith shop to the new addition to the locomotive 
blacksmith shop; (4) the erection of a new longitudinal 
erecting and machine shop at the north end of the existing 
machine, erecting and blacksmith shops; (5) the installation 
of a 10-ton traveling crane between the blacksmith and ma- 
chine shops, extending from the new erecting and machine 
shop to the storehouse; (6) the enlargement of the transfer 
table pit and the installation of the new transfer table; (7) 
the rearrangement of the steam and gas piping and electric 
wiring. 

The Arnold Company of Chicago was employed to assist 





Interior of the Power House 


in developing the plans and to handle the construction work 
of the first stage. 


Projected Improvements 


Second Stage.—-The second stage consists of: (1) the re- 
moval of the present transverse erecting shop, which has been 
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imeseryice for 40 years, and the construction of a mew and 
modern transverse erecting shop equipped with overhead 
étahnes; (2) alterations to the present machine shop in the 
way of improved lighting and additional sanitary and toilet 
facilities and general repairs on the building; (3) an exten- 
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tension to the roundhouse; (8) the construction of paved 
roadways to displace a greater part of the present plank 
roadways within the shop grounds; (9) enlarging the boiler 
and tank shop. 

Third Stage.—The third stage consists of: 





(1) the filling 
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sq. ft. floor area; (4) the construction of a new reinforced 
concrete, fireproof oil and paint storage house including 
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Gencral Arrangement cf the Shops 
sion on the office building to provide approximately 11,000 of an area of low ground at the east end of the shop site and 


the construction of approximately 35,500 ft. of tracks for a 
new steel car repair shop and yard; (2) the construction of 

























West End of Erecting and Machine Shop, Blacksmith Shop at Extreme Right 


storage tanks, pumps and modern oil house equipment; (5) 
an extension to the boiler plant to permit the installation of 
approximately 1,000 additional boiler h.p.; (6) the construc- 
tion of a new lumber dry kiln and equipment; (7) an ex- 








a new steel car repair shop approximately 1,200 ft. long. to 
shelter at least 68 steel coal cars undergoing repairs, this : 
building to be equipped with modern traveling cranes; (3) f 
the construction of a new freight car shop, blacksmith shop, 











Jury, 1920 


wheel shop and bolt shop complete with installation of 
quipment; (4) the construction of a new coach and paint 
1op and additional transfer table and pit serving this shop; 
5) the construction of a new wood freight car repair shop 
r housing approximately 60 wooden freight cars undergoing 
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These three stages of the development, when completed, will 
be sufficient to take care of the needs for many years. 


General Layout of the Shops 
The facilities at Huntington shop include locomotive shops, 
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of the Chesapeake & Ohio, Huntingtcn, W. Va. 


irs; (6) remodeling the present coach shop and convert- 
it into a truck shop, tin and pipe shop, polishing and 
lstery department. 

\Vith the completion of these new freight car repair facili- 





car shops for both freight and passenger equipment, a brass 
foundry, a storehouse, an extensive reclamation plant and a 
complete engine terminal. As will be noted from the draw- 
ing of the shop layout, the tracks leading to the roundhouse 





Heavy Machine Bay 


t the freight car work is to be removed from the present 


‘nd of the site available for a future extension to the 


A tive repair shop and a large area available for a 
reclamation plant and possibly an iron foundry. 


in the Erecting Shop 


leave the running tracks along the main line near the south- 
west corner of the shop grounds. These tracks also give 
access to the reclamation plant, to the west ends of the erecting 
and blacksmith shops and also to the south end of the 
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machine shop and the transfer table. The approach to the 
car repair shops and storehouse is from a lead at the east 
end of the shop. The locomotive shops can also be reached 
indirectly over these tracks. At the northwest section of the 
plot is a large car repair yard, served by two leads, and the 
brass foundry. 

As the principal additions to the shops included in the first 
stage of the development, which was commenced in 1918 and 
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to the truss. The building has concrete foundations and 
footings, concrete walls to the window sills, with brick side 
and end walls and pilasters. The framework and trusses 
of the superstructure are steel, over which is applied a wood 
roof covered with four-ply asphalt roofing. A ventilated 
steel sash is used in the side walls and monitors. The floor 
is of creosoted wood block over a concrete sub-base. Wooden 
doors of substantial construction are used. The erecting bay 
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completed in 1919, are all in connection with the loco- 
motive facilities, the detailed description which follows is 
confined to that section of the plant. 

Erecting Shops 


Locomotives undergoing repairs are placed on two sets of 
tracks, the Mallet and Mikado locomotives being shopped in 


he 


wD: 7 3% i 
| Yard Crane 


Present Blacksmith Shop 7 ta 
Runway 


Layout of Tools In 
has two 150-ton cranes with auxiliary hoists of 10 tons and 
5 tons capacity. The machine bay is served by one 10-ton 
crane. 

The machine shop and blacksmith shop extend south from 
the erecting shop and at right angles to it. The boiler and 
tank shop is in a separate building at the eastern side of the 
transfer table pit, which has been enlarged. The rebuilt 
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the new longitudinal erecting shop, while the smaller power is 
set on transverse tracks in the machine shop building. The new 
erecting shop is 400 ft. long and 113 ft. wide. It is divided 
into an erecting bay 70 ft. wide and 41 ft. to the bottom of 
the roof truss, and a machine tool bay 43 ft. wide and 24 ft. 
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Arrangement of Equipment 


transfer table was made by extending the old table along 
practically the same lines but of heavier construction, as 
shown in the drawing, with the addition of more powerful 
motor, gearing and shaft. A special type of drive for the 
table was designed by the mechanical department with 4 
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50 hp. 230 volt, D. C. crane-motor geared to a drive shaft 
having shifting gears to mesh with the main drive of the 
table, or for driving the pulling drums, one of which is 
cated at each end of the table for pulling engines on or off 
1e transfer table. 
Between the machine shop and blacksmith shop is a crane 
unway 50 ft. wide, which extends 520 ft. from the erecting 
hop, ending over the unloading platform at the storehouse. 


Frecting 
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machine shop. The wheel department, which is located at 
the south end of the machine shop, is equipped with two 
axle lathes, a truck wheel boring machine, a boring mill for 
tires and wheel centers, a wheel press, and a 96-in. wheel 
lathe. Two wheel lathes of lighter construction are used for 
truing journals, for turning mounted wheel centers and simi- 
lar work. On practically ‘all locomotives on the Chesapeake 
& Ohio lateral wear is taken up by brass liners on the driv- 
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omotives enter the erecting shop by the center track at 
the west end or across the transfer table at the east end. 
They are stripped on this track and are then set on either of 
the two side tracks, each of which is long enough to hold 
four Mallet locomotives and two non-articulated engines. 

in general, the parts removed for repairs follow a definite 
ourse through the machine shop or the heavy machine bay 








the Heavy Machine Bay 
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ing box and very little facing on the driving wheel hubs is 
necessary. 

The driving boxes after being cleaned in the lye vat are 
brought into the heavy machine bay and pass _ to 
the 100-ton vertical hydraulic press, where the crown 
brasses are removed and the hub liners cut off. New 
brasses are turned on a vertical turret lathe in the 
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New Blacksmith Shop 


e delivered to the erecting shop when completed. Driv- 
ieels leave the shop by the transverse track leading 
1€ crane runway, which furnishes considerable stor- 
The driving box cellars are pulled out by the 
then the wheels are taken to the south end of the 
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machine shop. They are then slotted to fit the box on the 
crank planer and are pressed in. A cast brass hub liner is 
then fastened to the box with brass studs, and the brass liners 
for the shoe and wedge fit are renewed if necessary. The 
shoe and wedge faces are then planed and the box is bored 
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and faced, the grease grooves being cut before it is removed 
from the chuck. Some boxes have the crown brass and 
hub liner cast in place. This work is done in the brass 
foundry, the boxes being returned to the heavy machine bay 
for boring and facing. 


Main and Side Rods 


The main and side rods after being stripped are placed on 
trestles in the machine bay. The bushings are removed with 
a hydraulic press and new bushings turned on the vertical 
turret lathe are pressed in. 

New rods coming from the blacksmith shop are first milled 
on both sides on the slab milling machine. They are then 
taken to the lay-out table and the outline is laid out. The 
edges are then finished on the vertical milling machine and 
the slotter, except that the main section of the rod is finished 
on the slab milling machine. ‘The holes for the bushings 
are then drilled on a two-spindle rod boring machine. The 
pistons and reds, valves and link motion are handled in the 
old machine shop, on tools and fitting benches grouped near 
the north end of the shop. 

The new erecting shop is used exclusively for Mallet and 
heavy non-articulated locomotives. ‘Ihe lighter power is 


dismantled in a stripping shed at the south end of the ma- 
transferred to the 16 pits in 
shop or the two pits in the 


chine shop, the engines being 
the old machine and erecting 





A Section of the Interior of the New Blacksmith Shop 
machine bay of the new shop by means of the transfer table, 
which has been rebuilt and enlarged to facilitate handling 
heavy locomotives. 

Blacksmith Shop 

The blacksmith shop occupies a brick building at right 
angles to the new erecting shop and an addition on the west 
side of the original blacksmith shop, which forms part of the 
new construction. The new building is 290 ft. by 72 ft., of 
the same type of construction as the erecting shop. 

The heavy parts and locomotive work are largely handled 
in the older building. 
spring department and the facilities for handling the black- 
smith werk for cars. All the tools in this section are motor 
driven. A monorail crane running down the center of the 
shop facilitates handling heavy parts. The spring depart- 
ment is located at the extreme eastern end of the shop. A 
series of furnaces and forging machines is located along the 
center portion of the south wall. 
presses and bolt threaders, this arrangement making it pos- 
sible to finish many of the parts completely before they leave 
the shcp. Along the north side of the shop are six forges 
and near them are placed one 1,100 lb. steam hammer 
Beaudry hammers and Bradley hammers. 

The west section of the shop is equipped for making steel 
car parts. In this section are three combined punches and 


shears, one 4-spindle arch bar drill, two bull-dozers, a hori- 
besides 


SS 


os, 


zontal punch and a pneumatic straightening pre 
the furnaces necessary for heating the work. 
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In the new shop are located the 


Adjacent to them are drill 
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Transfer Table at Huntington Shop 
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Directly scuth cf the blacksmith shop is a shed where bars 
re stored. Just outside one of the doors is a shear house 
here bolt stock is cut to length before being brought to the 
lacksmith shop. In this building there are a combined 
unch and heavy bar shear, a light bar shear and a washer 
ress for manufacturing washers from scrap material. 

[he boiler and tank shop is located east of the turntable 
it and has 16 transverse tracks. The north end of the shop 
; used for pipe and sheet metal work and an addition at the 

rtheast corner is equipped for handling tubes and flues. 

e boiler shop tools are located along the east wall of the 

p and are served by a monorail crane. The tracks are 











East End of the Brass Foundry 


principally for repairing tenders, as it is the practice 
t and flange the firebox sheets in the boiler shop and to 
mble them within the boiler in the erecting shop, where 
ire welded and riveted. 


Power House 


ihe power house has six 275-hp. Sterling boilers, carrying 
pressure. Four of the boilers are fired with natural 
nd two are fitted for burning coal and shavings, in order 
vide for disposition of the refuse from the planing 
The boilers are completely equipped with steam flow 
rs and are fed through a Cochrane metering heater fitted 
graphic recorder. An additional open heater is located 
basement of the power house and a cooling tower is 
outside of the building. 
onnection with the installation of the second heater a 
method of testing boilers in the erecting shop was 
ed. ‘The feed pumps connected to the open heater now 
rough a main to the erecting shop. <A pressure of 
is carried on this line and in case boilers are to be 
this pressure is raised to the desired amount by two 
electric triplex pumps in the machine shop. 
electric generating apparatus consists of two 750-kw. 
turbines, direct-connected to an alternating current 
tor, with a capacity of 1,120 amperes at 480 volts. 
is also a 25-kw. turbine for excitation and a motor 
tor set driven by a 35-hp. induction motor. The direct 
required for the shops is furnished by a motor gen- 
set of 250 kw. capacity. Compressed air is provided 
steam driven compressors, with capacities of 2,139 
00 cu. ft. per minute, and a motor-driven compressc-, 
capacity of 1,730 cu. ft. per minute. 
first stage of construction included a general re- 
ment of service pipe lines and electric transmission 
serve the new shops. An addition to the engine room 
power house was built to provide for the installation 
1,730 cu. ft. capacity direct connected synchronous 
lriven air compressor. 
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Brass Foundry 


The brass foundry is located in a new building, which is 
situated at the extreme west end of the shops. The building 
is of concrete and brick construction with a double monitor 
roof and is 288 ft. long by 58 ft. wide. The location is 
convenient for receiving material and is also adjacent to the 
freight car repair yard, where a large number of brasses 
are used. The finished material going to the storehouses is 
readily handled on electric trucks; that shipped to outside 
points is loaded directly into the cars at the brass foundry. 

The extreme western end of the foundry is used for coke 
storage and adjacent to this is a row of eight pit furnaces 
for melting in crucibles. The core ovens are located at the 
sides of the furnaces. The molding floor extends from the 
furnaces beyond the center of the shop and cn the north side 
there are two Rockwell and one Monarch tilting furnaces fired 
with natural gas. Along the north wall on either side of 
these furnaces is a series of bins with doors opening outward, 
thus making it possible to unload the scrap brass directly 
from the cars into the bins. A magnetic separator is placed 
adjacent to the bins used for brass turnings. A monorail 
track carrying a one-ton hoist is installed in front of the scrap 
bins and the two sets of furnaces. Another track forms a 
loop over the molding floor. In addition to this the molding 
floor is served by six small cranes with one-ton chain hoists. 

At the eastern end of the molding floor there is a pair of 
Nichols molding machines and a Berkshire molding machine, 
all of which are used for making journal bearings. Just east 
of the molding floor is the section in which the bearings are 
babbitted and other castings finished. Two tumbling bar- 
rels are located in a small lean-to on the south side of the 
shop. Along the south wall are located a sprue cutter, two 
stand grinders, a two-spindle boring machine, a swing 
grinder and two babbitt furnaces. These furnaces are used 
for babbitting crossheads and similar work and two other 











View Looking West in the Brass Foundry Showing Molding Floor 
and Tilting Furnaces 


furnaces are provided at the north side of this section, one of 
which is used for melting off the babbitt and the other for 
tinning and babbitting journal bearings. The extreme east- 
ern end of the building is used for storage of the finished 
castings. For convenience in loading outgoing shipments the 
room is provided with a pneumatic elevator. A dial scale is 
used for weighing castings. The space above the casting 
storage room is used for the storage of patterns. Adequate 
provision has been made for the comfort of the workers. 
Above the scrap bins east of the tilting furnaces are located 
locker rooms and shower baths. This foundry has a capacity 
of 15 tons daily and supplies brass castings for beth cars 
and locomotives for the entire C. & O. system. 
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Hot Boxes, Derailments and the Grievance Committee 
Add Interest to the Life of the General Foreman 


BY M. S. ROBERTS 


ARLY one morning during the recent severe winter 
weather, I called at the office of a general car fore- 
man at a busy terminal, to investigate with him cer- 

tain conditions which were causing an epidemic of hot 
journals on through passenger trains. 

I had known John Swinton, the general foreman, for many 
‘years, and so walked, unannounced, into his private office, 
where I found him busy at the telephone, getting a line on 
train detentions from the dispatcher, and, judging from the 
appearance of his memorandum pad, there had been a con- 
siderable number. 

“Jim,” said John, after greeting me most cordially, “it 
looks as though we would have to give the cars on trains 1 
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fin a Few Minutes John and the Committeemen Came Out of 
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and 15 extra careful attention for a few days, because these 
two trains have been performing’”—Here the telephone de- 
manded immediate silencing. 

“Hello, chief; this is Swinton talking.”—‘‘What do you 


say? Broken arch bar on the wrecking derrick! Fine 
business. They were just returning from a derailment at 


ZX to clean up a bad mess in our passenger storage yard.”— 
“Did Jones tell you how long it would be before he could 
move ?”—‘‘Good! One hour’s delay won’t tie us up here 
too badly, and I will say that it certainly pays to carry these 
repair parts on the wrecking outfit.’—‘‘Sure thing, you can 
see what it would mean if we had to send the arch bar out 
to ZX from the terminal.’—‘‘Good-bye, chief.” 

“Well, Jim,” resumed John, “getting back to our hot 
journals. I was about to say that trains 1 and 15 burned 
things up pretty badly again last night, and you and I had 
better camp out on the equipment this morning to see if 
anything is being overlooked in the yard. Let’s start now 
while the going is good.” 

On the way out we met the grievance committee coming 
in to see John, so.-he asked me to make myself comfortable 
in the outside office while he heard the men’s complaints. 
The session was surprisingly brief, for in a few minutes 


John and the committeemen came out of his office. They 
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were all apparently quite happy and it seemed probable to 
me that the men had carried off most of the honors in the 
argument. 

“John,” I remarked, “it did not take the boys long to 
put it over you that time.” 

“You are quite wrong, Jim,” said John, smiling, “for it 
was more nearly the other way around. Two cases were 
discussed: the first one involved a shortage in a man’s back 
pay adjustment, due to an oversight on the part cf our 
timekeeper, and will, of course, be promptly adjusted; the 
second case presented proved to be without foundation, and 
after I had read and explained a couple of the rulcs of the 
National Agreement to the committee, they admitted their 
error and promptly withdrew the grievance. So vou see, 
Jim, the meeting was mutually satisfactory.” 

“This is certainly a surprise to me,” I exclaimed, “and 
if it is a fair sample of your sessions with the grievance 
committee, you certainly are more fortunate, er probably 
more diplomatic, in handling men than are many supervising 
officers of iny acquaintance.” 

“T don’t know about the diplomacy part of it,” laughed 
John, evidently pleased by what I had said, “but I do know 
that boys here have a very fair attitude toward the com- 
pany, and they seem very willing to be set right when they 
make errors in applying the many orders, supplements. 
amendments, addenda, interpretations, rules and docked de- 
cisions, with which we have had to struggle during the past 
eighteen months. They are not apt to present grievances 
until they are reasonably sure of their ground, and for this 
reason, I believe, do not spend their time and waste mine by 
following me around the territory bringing up petty griev- 
ances.” 

“On the other hand,” he continued, “we have made an 
honest effort to line up to all the awards and agreements 
covering wages and working conditions. The men know 
our attitude and feel that they have been given a square deal. 
Confidentially, I feel that dealing with the men through 
their committee has been to my advantage rather than the 
contrary, because the disciplinary effect of this method on 
the rank and file has, so far, been wholesome. Of course, 
I probably would feel very different if the committee mem- 
bers were inclined to be radical, but, fortunately, these men 
have, up to the present time, proved themselves to be very 
fair minded and reasonable.” 

I was most interested to hear what John had to say on this 
important subject. There is no doubt in my mind that his 
success in dealing with his men is the result of his broad- 
minded attitude toward them, to which they naturally re- 
sponded in kind. 

Without further interruption, we proceeded to the pas- 
senger storage yard and began making our inspection of the 
journals, bearings and packing on the equipment which had 
been causing so much trouble of late. 

Several journal bearings were found which showed signs 
of linings starting to crush out at the sides, and, on removal, 
most of them proved to have linings slightly cracked along 
the crown. I was strongly of the opinion that this condition 
was caused by excessive pounding due to lack of resilience 
of the track on account of the severe cold weather and deeply 
frozen roadbed; all of which resulted in subjecting the jour- 
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nal bearings to an abnormal shock, and the consequent 
racking of the weakest part thereof, namely, the linings. 

John agreed with me, but pointed out another serious fea- 
ture, which he claimed to be at least an important contribut- 
ng feature in causing the hot journals. The journal box 
acking now being furnished as a substitute for long fibre 
wool waste is of a very inferior quality. It disintegrates 
ifter a few days’ service and becomes very soggy, and, in 
this condition, soon resembles soft mud. Lubrication, un- 
ler these circumstances, becomes questionable and there is 
little doubt that many hot boxes can be charged to this kind 
of packing. 

We discussed this matter thoroughly and decided, until 
such time as a better grade of packing became available, 





John Agreed With Me, But Pointed Out Another Serious Feature 


ise a mixture of reclaimed long-fibre wool packing with 
inferior grade of packing now in stock, because some 
fit could be secured from the springy action of the old 
cking and it would, at the same time, result in better cap- 

transmission of the oil to the journals. 
We had just about completed this inspection and had 
arrangements to repack all the journal boxes on the 
trains, when a messenger handed John a rush communi- 
n. After reading it he said, “It looks, Jim, as though 
vould have to part company for the rest of the day, be- 
the pleasant tidings which I have just received direct 
to meet one of the federal inspectors, right away, and 
company him while he makes an inspection of freight 
epairs on the repair tracks. If I can get away from 
on time, I am expected to attend the regular monthly 
meeting in the superintendent’s office this afternoon.” 
then suggested that I would gladly look over more of 
assenger cars and would let him know later in the day 
ier I had anything more of a remedial nature to offer. 
(hanks, old man,” he said, evidently relieved at my 
stion, “I hate like the mischief to leave you this way, 
is mighty fine of you to give me the benefit of your 
ience, and I trust that you can spare the time to go 
the other trains. Well, so long, Jim, I must hurry 
It would not do to keep my friend from Washington 


rtly before six o’clock that evening, I went back to the 
| foreman’s office, half expecting not to find him there 
But he was in, apparently having arrived there 
ead of me, for he was looking over a couple of re- 
vhich covered the day’s output of the freight and pas- 
repair tracks. 
r briefly telling him what I had observed in connec- 
ith journals and lubrication since he left me, earlier 
lay, I asked him if he had reached the safety meeting 
“Yes, indeed,” he answered, “I was able to satisfy 
leral man in a very few minutes. He was interested, 












RAILWAY MECHANICAL ENGINEER 47 


principally, in keeping light repair cars moving from the re- 
pair tracks promptly. We have been making a campaign 
on this very thing for several weeks past, and our records 
showed to his complete satisfaction that, practically without 
exception, no light repair cars are being held over night. 
So he did not stay long with me, and I had just time enough 
left to get a bite to eat and to make the safety meeting on 
time. 

“Jim, you have certainly put in a very full day, and I ap- 
preciate the assistance you have given me. There is a train 
leaving in about ten minutes, and you had better start for 
home,” he urged, ‘“‘or else your good wife will think some 
accident has befallen you.” 

“You had better call it a day yourself, John,” I argued. 

“Not for a little while, yet,” he said, “I will go as far as 
the station with you, but I still have to see the night fore- 
man for a few minutes and then I will go home.” 

“T don’t suppose you have many days as busy as this one 
has been, do you, John?” I asked. 

“Why, this was what I would call an average day,” he 
laughed, “and, if the telephone behaves at all well tonight 
I will consider that it has been a very satisfactory day.” 

By this time we had reached the station and, after bidding 
John good-bye, I hurried for my train. 

As I traveled homeward that night, I could not help think- 
ing how typical my friend is of the great majority of rail- 





| Went Back to the General Foreman’s Office Half Expecting 
Not to Find Him There 


road operating officers—cheerful, uncomplaining, serene; 
most congenial when busiest; and blessed with an optimism 
taught by years of exacting railroad experience. ‘There is 
surely romance in their day’s work, even though they prob- 
ably never think of it in just that way. 


Mr. McApoo’s INFLUENCE.—Horatio Alger’s heroes may 
have to look to their laurels, according to a Canadian paper. 
A callboy of the Grand Trunk is likely to write his career as 
“From call boy to president.” No clock watcher is this 
youngster. He has just drawn a pay check for two weeks, 
for $109.35, the result of his overtime efforts as a call boy. 
At this rate he is drawing a salary on the basis of $218.70 a 
month, which is more than the chief clerk—his boss—receives. 
Several other officials admit that he is getting more than they, 
says our Canadian contemporary, “but they explain that the 
scale set in the McAdoo award is responsible for th 
anomaly.” : 
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NOTES ON ERECTING SHOP PRACTICE 


A Definite Program and Attention to Details Me 
are Essential to the Operation ofan Erecting Shop 


BY C. P. HUBBARD - 
Erecting Foreman, Hornell Repair and Construction Corporation, Hornell, N. Y. 


HE purpose of this article is to enumerate the various 
operations performed in the erecting shop in making 
standard classified repairs and to recommend perform- 

ances for each class of repairs rather than to describe the 
operations themselves. The ever-increasing size of power is 
emphasizing the necessity of having the back shop relieve the 
roundhouse of heavy repairs, and as this work generally comes 
under the present Class 4 and 5 repairs, these operations 
should be distinguished from those performed in Class 1, 2 
and 3 repairs. Important betterments, such as the applica- 
tion of superheaters, outside steam pipes, improved cylinders 
or valve gears, can best be made while undergoing Class 1 
and 2 repairs, as when Class 3 repairs are needed the boiler 
and cylinders are often in good condition and require routine 
repairs only. 

Advance information 
should be furnished so 


of the condition of the locomotive 
that the necessary material will be 
available without delay, and a comprehensive report made 
from observation of the locomotive in service should accom- 
pany it to the shop. When Class 4 and 5 repairs are required 
the report will indicate the necessity of testing cylinders and 
steam pipes, but these tests should always be made when 
making other classes of repairs. 

Dismantling can best be performed by a separate gang, 
who will remove, clean and deliver the various parts to the 
proper department with their report of defective or missing 
material. This gang will also make the preliminary test of 
the boiler and cylinders and with the inspectors report their 
findings. 

Light Classified Repairs 

While preparing for Class 4 and 5 repairs, when the re- 
moval of all drivers is not intended, a careful inspection of 
all parts should be made in order that nothing will be over- 
looked that would necessitate the further removal of drivers 
until the next shopping. It is considered good practice by 
some, whenever any driving boxes require attention, to 
remove the complete set for a more detailed inspection. All 
motion work, spring gear, brake rigging, frames and connec- 


0 


tions are to be examined and put in condition for the mileage 
expected. Steam chests, crossheads, cylinders, steam pipes, 
tubes and flues and all other parts are to be made fit, so that 
they will not require overhauling until the next shopping. 

When all wheels are removed the shoes and wedges should 
be lined, as required in Class 3 repairs, with the exception 
that driving boxes and shoes and wedges that are in good 
condition may be trued up, as they should run until the next 
shepping before going to the expense of bringing the entire 
set to standard. Eccentrics should be turned if found worn 
over 1/16 in. and their straps reduced, if needed, or replaced 
if the lateral motion is in excess of 4 in. Engine truck and 
trailer truck boxes and bearings are to receive needed repairs, 
main reservoirs are to be tested unless the date thereon indi- 
cates that they will run until the next shopping before the 
test is due. Air brake equipment, lubricators, injectors, safety 
valves and other appliances should be cleaned or repaired, 
so that the engine will be able to make the mileage required 
without the removal of heavy parts by the roundhouse force. 

Handling Heavy Repair Work 

In taking up Class 3 repairs the fact should be borne in 
mind that the work on the parts mentioned above is the same 
as required for the same parts in Class 1 and 2 repairs. As 
full mileage is expected, the engine is to be stripped of all 
parts under the running board, except such frame connec- 
tions as show unmistakably that they need no repairs. ‘The 
frames are now to be thoroughly cleaned and whitewashed. 
After the frames are dry they are to be sledge-hammer tested 
for defects and all bolts examined and removed unless in 
perfect condition. Particular attention should be given to 
cylinder and frame splice bolts, and if doubt exists as to the 
condition one bolt should be removed where the question arises 
and examined to determine the advisability of removing fur- 
ther bolts. If then there is any doubt as to their condition 
it is better to remove all bolts, as repairs of this kind between 
shoppings will reflect badly on the erecting shop. All bolt 
holes should be trued up with standard reamers and good- 
fitting bolts applied. Frame crossties and pedestal braces <re 
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now to be adjusted to fit in place, worn pedestal jaws trued 
up and, if needed, restored to proper shape by autogenous 


velding. Where spring hangers are liable to chafe the 
rames a steel liner may be bolted or welded in place. Par- 
ular attention should be given to the guide yoke, as gener- 
lly it will be found in need of some repairs. Boiler sup- 
sts will need some attention, and where shoes are used 


under the front they will require trueing up and lubricating. 
\Vorn draw castings can often be reclaimed by autogenous 


lding, but they should receive special attention in regard 


to the condition of the draw bar pin holes and the connection 


» the frames, as they are hard to repair between shoppings. 
\Vhen the frames are bolted completely and the pedestal 
ices are in place with the jaws finished, the centers are to 
laid out on the main jaws. This may be done in any 
ognized manner, but the prevailing practice is to use lines 
rallel to the frames with a straight edge set square and 
‘roving the centers by it. With the main centers located, the 
ther centers are marked off and the shoes and wedges put in 
lace and laid out. The importance of accuracy in this 
ration is very great, and accurate machining of driving 
es should be insisted on, as the engine wheels will not 


tram properly if poor work is allowed. A standard proof 


rk on the shoes and wedges will determine if any liners 
required, and in planing, if the shoe or wedge will not 
rue up to the proof, it should be planed so that one liner of 
standard size boiler steel, not less than 14 in. thick, may be 
d, this liner to be securely riveted in place. 
\ll spring rigging should be thoroughly overhauled, atten- 
being given to see that the saddles set square on the 
ving boxes. After spring rigging has been repaired and 
plied, the frames and spring rigging may be painted and 
the engine is ready for the wheels. 


Details That Require Special Attention 


If the cylinders do not need renewing they should be 
d if out of round 1/16 in., or bushed if they will not 
up to 5g in. over the correct size. Walve chamber bush- 
; should be bored to % in. oversize or renewed if already 
rsize, and packing and bull rings should be carried in 
k in these sizes. If slide valves are used the seats should 

trued up until they reach % in. thickness, when they are 

faced flush and false seats applied. Slide valves that 
reached 54 in. or less in thickness are to be renewed 
the pressure plates are to be lined and planed true, so 
there will be 4% in. clearance when drawn down in place. 
Guides should be carefully lined, so that the crosshead will 
ntral with the bore of the cylinders and straight bolts 
}a light driving fit and single liners should be applied to 

the guides in place. 
ien the boiler work is complete, the test made and defec- 
flues replaced, the steam pipes applied and all mount- 
pplied to the boiler, it should be charged with steam 
mpressed air and the steam passages should be blown 
fter which the ports should be examined to locate lodged 
mm matter. This done, the steam chests should be closed 
the passages to the cylinders blown out by placing the 
in the forward and back positions. The pistons and 
ler heads may now be applied and the stroke of the 
measured, making sure that the piston will have at 

2 in. clearance over all. 

is advisable that all work possible, such as the applica- 
f air pumps, stacks, sand boxes, bells, generators, cabs, 
tors and the like, be handled as early as possible in the 
m of the engine in order to avoid the confusion of a 
number of men working close together when the engine 
iring completion. 

\in reservoirs are due for hammer test at the time when 
y repairs are made, and should be replaced if found 
tive. A 16-in. reservoir is to be condemned if any part 
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is 3/32 in. or less in thickness, 18 in. to 20 in. reservoirs if 
9/64 in. or less and 22 in. and over if 3/16 in. or less, or if 
any reservoir will not stand 170-lb. hydrostatic pressure. 

All brackets or other attachments to the boiler should 
be left securely fastened in place, special attention being given 
to these particular parts when the lagging is off the boiler. 

Engine truck and trailer trucks should be well built and 
should have not over %-in. lateral motion when new, the 
seme rule applying to driving wheels. 


Pianning the Final Operations 


After wheels and trucks are applied, shoes and wedges are 
put in place and the wheels trammed. They will tram if all 
the work is correctly done, and the wheels should be parallel 
to lines run parallel to frames, as was done when main centers 
were laid out. After any errors are corrected, the pedestal 
braces may be bolted in place and the ash pan, brake rigging 
and other parts underneath the engine applied. 

The motion work should be applied by this time and it 
should hang free, being without any cramp or strain. The 
subject of valve setting has been dwelt upen so much that it 
is not necessary to discuss it here, except to say that this work 
should be done according to instructions from the proper 
authority and should not be left to the judgment of the man 
who does the work. With the valve setting complete and 
adjustments made, the rods are ready to be applied and 
adjusted for the proper travel. 

With the last details complete, the engine leaves the shop, 
the tender is coupled and the engine fired up. The pop valves 
are set, the air brakes adjusted and the engine is run a few 
revolutions, with the cylinder cocks out to make sure that 
the cylinders are clean. The engine should make the trial 
trip with the cylinder and steam chest casings off, the better 
to locate any leaks that may develop. 

In order that all the details necessary to the operation of 
the erecting shop may be successfully performed, it is neces- 
sary that some definite program be adopted. The subject of 
scheduling or routing deserves serious attention, but the suc- 
cessful operation of the shop depends upon the co-operation 
of all departments toward that end. 


RapiuM.—A recent issue of the Scientific American con- 
tains an interesting account of radium. It is stated that so 
far there are only three or four companies in the world pro- 
ducing radium commercially, and the product of the largest 
of these is about an ounce a year. The total amount of pure 
radium in the world today is only about five ounces, the 
market value being $120,000 a gram, which is one twenty- 
eighth of an ounce. Only two practical uses have so far 
been discovered. The first is for medicinal purposes and 
the second is in the production of the luminous material 
used on watch and clock dials and as locaters for electric 
switches, etc. Already more than 4,000,000 watches and 
clocks have been treated and hardly a third of an ounce 
of radium has been used in the production of all of the 
luminous material required. In making this luminous ma- 
terial zinc sulphide or crystallized zinc is used as a base. 
The glow is caused chiefly by the bombardment of minute 
particles to which the zinc is subjected in the presence of 
radium, and it is necessary to have the zinc sulphide of great 
purity. The largest of the domestic producers has its mines 
in Paradox valley, Colorado. The ore is hauled to the rail- 
road, a distance of 58 miles, by six-horse wagons, and from 
there is carried by rail to a plant in Orange, N. J. The re- 
duction process is a complicated one of chemical separation 
and elimination. After passing through scores of vats, 
strainers, compressors, evaporators and the like, about eight 
carloads of ore have been reduced to less than a thimbleful 
cf radium. Considerable quantities of uranium and van- 
adium are a by-product of the process. 
















































CONVENTION OF THE MASTER BOILER MAKERS 






Welding Firebox Sheets; Steam Pressure and 
Staybolt Breakage; Handholes vs. Washout Plugs 


HE twelfth annual convention of the Master Boiler 
Makers’ Association opened at the Curtis Hotel, Minne- 
apolis, Minn., at 10 a. m., Tuesday, May 25. About 

250 members were present at the opening session. The open- 
ing address was given by Hon. J. E. Meyers, mayor of Minne- 
apolis, who welcomed the association to the city. 

Following this William Schlafge, mechanical manager of 
the Erie Railroad, spoke of the necessity of organization in 
the industries, in order that productive efficiency might be 
increased. The duty of all boiler makers, and particularly 
the foremen, is to hasten the replacement of power equipment 
in the country by carrying on the good work which has in the 
past marked their efforts. During the war the principles of 
conservation of labor and of materials were applied with 
remarkable results. Machine equipment was adopted wher- 
ever possible to aid production; in other words, every effort 
was made to obtain a maximum result with a minimum ex- 
penditure of time and labor. The same principles must be 
applied to a higher degree now to carry the nation through 
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the present economic crisis without undue hardship. Turning 
from their constructive duties, Mr. Schlafge spoke of the 
responsibilities that superintendents and all others in positions 
of authority have toward the men under them, in instructing 
them in their work and understanding their requirements. All 
radical tendencies must be stamped out and the sad experi- 
ences of labor in European countries prevented. 

The president of the association, John B. Tate, delivered 
his address on power units of the future. The engineering 
departments of all roads must provide for more powerful 
locomotives—engines capable of hauling 150 cars of 150 tons 
each. In the present freight congestion this need for greater 
power has been well demonstrated. Stationary boiler design 
must also be improved, so that the operating efficiency may 
be increased and the cost of upkeep diminished. Because 
of the increasing tendency toward the electrification of roads, 
the size and efficiency of power plant units must be increased. 
During this reconstruction period the men who hold the 
responsibilities of supervision in the shops must act at all 
times in such a manner that decisions are entirely fair and 
impartial. 

The remainder of the Tuesday session was taken up with 
reports of the secretary and the treasurer and routine busi- 
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ness. Under the head of miscellaneous business it was voted 
to consider the invitation of Section I1I—Mechanical, Ameri- 
can Railroad Association, for the Master Boiler Makers’ 
Association to become a member of the organization. 


Wednesday Session 


The opening address at the Wednesday session was made 
by J. M. Hall, assistant chief inspector, Bureau of Locomo- 
tive Inspection of the Interstate Commerce Commission, on 
the causes of boiler failures. Lantern slides of disastrous 
locomotive explosions were exhibited. The accidents illus- 
trated the more usual contributory causes, and in each case 
these were quite apparent. Low water, corrosion of plates, 
bad welding of seams, formation of scale in the water glass 
and gage cock plugs have all increased the total of locomo- 
tive disasters. Mention was made of experiments conducted 
by the chief inspector’s office on the relative accuracy of 
the gage cock and water glass in indicating the true height 
of water in a boiler. The conclusion reached, after testing 
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various locomotives in different sections of the country, is 
that a roll of water is raised at the back flue sheet which the 
gage cock indicates, while the water glass gives the true level 
of the water as four to eight inches lower, depending on the 
size and type of the boiler. Within a short time the bureau 
will issue instructions on the proper installation of gage cocks 
and water glasses in relation to each other and to the 
boiler, in order to overcome the danger from former in- 
accuracies. 

W. H. Bremner, president of the Minneapolis & St. Louis, 
impressed on the members of the association the necessity for 
the best workmanship and inspection to keep the present 
equipment of the railroads at 100 per cent efficiency, for 
although replacements have been commenced it will be many 
months before many old locomotives will be eliminated. The 
railroads depend not on any one individual or group to main- 
tain the standards, but upon every man in the organization, 
no matter what his duties may be. The same loyalty must 


be shown to the private companies now as while the roacs 
were under federal control, for the nation’s welfare is abso- 
lutely dependent on the service of the railroads, which is being 
well demonstrated at the present time. 

After the conclusion of this talk the remainder of the 
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Wednesday session was devoted to the discussion of papers 
submitted by members of the association. 


Relative Advantages of Handhole Plates and Washout Plugs 


In the absence of a report from the entire committee on this 
subject, the secretary read the personal report of Charles P. 
Patrick, chairman of the committee. 

The question as understood means, what is the best wash- 
out opening device to tighten under pressure? This question 
involves other considerations which must be met. Accidents, 
expense and terminal delays to locomotives are to be consid- 
ered with the subject. 

The best device to overcome leakage when the boiler is 
under pressure is a good-order brass plug having 12 threads 
to the inch and a taper of 34 in. to the foot. These plugs 
must be full in size, made of good material and have four 
full, good-order continuous threads at least in the sheet. If 
these conditions are maintained there will be but little chance 
of material leakage, and if leakages occur there is little or 
no trouble or danger in tightening a good-order plug properly 
ipplied, which has from some cause or other not been made 
tight while the boiler was empty. 

We cannot provide against neglect of sheets or plugs which 
cause failures and accidents. These conditions are controlled 
by the boiler inspectors and men in charge of the work. If 
the threads on a plug are bad, or the plug allowed to be used 
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ter it gets a shoulder by which it is temporarily frozen 
cht, or the sheet allowed to grow thin to the extent that it 
Ss not contain sufficient threads to hold the plug, or the 
eads bruised and battered so a plug will not tighten, an 
ident or engine failure may occur. 
\lso the brass screwed washout plug is the most economi- 
washout opening device in use today, and there are no 
ier removable attachments to the boiler that give less trouble 
ause fewer accidents. 


Discussion 


\lthough handhole plates have been used in some cases 
thout undue trouble, it seemed to be the consensus of opin- 
that a plug of good design made of brass or steel is far 
erior, and most of the roads in the country eliminated 
idhole plates many years ago. All members agreed on the 
dard of 12 threads per inch, but the taper used varied 
m 34 in. to 1% in. per foot, the results, however, differing 
slightly. It is possible that plugs having the greater taper 
less liable to have a shoulder form, which shortens their 
iod of usefulness. 
(here are no more complete data on a locomotive device in 
records of the bureau than on the service of the washout 
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plug. As to accidents chargeable to these plugs we have the 
following record from the Bureau of Locomotive Inspection: 

“We have 69,000 locomotives coming under this depart- 
ment. During preceding years the accidents from arch tube 
and washout plugs consisted of 


13 in 1912 17 in 1916 
20 in 1913 8 in 1917 
21 in 1914 14 in 1918 
16 in 1915 30 in 1919 


making a total of 139 accidents from all causes during the 
last eight years, or an average of 17.3 per year. We will 
assume 18 accidents per year. 

“About 40 per cent of these locomotives, or 27,600, are 
equipped with arch tubes, and the average number of plugs 
in each boiler is 25. For the entire lot of engines this gives 
690,000 plugs. The remaining 41,400 locomotives are with- 
out arch tube plugs; therefore have eight less, or 17 plugs 
per boiler, giving a total of 703,800 plugs, and a grand total 
of 1,393,800 plugs. 

‘Some water conditions necessitate the removal of plugs 
only once a month, while the other extreme is reached in bad 
water districts where as many as 10 removals a month are 
made. However, to be on the safe side we will take an aver- 
age of two washouts a month, which means 33,451,200 wash- 
out plugs removed each year. As before stated, we have an 
average of 18 accidents per year, or cne accident for every 
1,858,177 plugs removed. 
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“There is really no reason whatever to be alarmed about 
accidents from washout plugs. They are the safest device I 
know of on a locomotive boiler, considering how often they 
are handled. 

“And it is also, in my opinion, the cheapest device for 
stopping up a hole in a boiler which has to be unstopped and 
restopped from one to ten times a month.” 


Tensile Strength of Firebox Steel 


On the question of whether the best results may be obtained 
from firebox steel having a tensile strength from 48,000 to 
58,000 Ib. per sq. in., or from 55,000 to 65,000 lb. per 
sq. in., the committee has endeavored to make the report on 
the subject as brief as possible. In gathering this informa- 
tion we find there is a very slight difference of opinion, or 
rather a slight difference in the specifications of the various 
railroads, for firebox steel. 

The members of the committee have given considerable 
attention to the care of locomotive boilers, including the study 
of failures of firebox sheets. 

In general, firebox sheets fail in one of two ways: 


(1) Gradual Failure: The sheet may have a good many 
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small cracks, which are mostly in a vertical direction. These 
cracks are thickest, radiating out from the staybolts and fre- 
quently run from one staybolt to another in the same ver- 
tical row, but never between staybolts horizontally. These 
cracks are almost always on the fire side and at times extend 
through the thickness of the sheet, first going through next 
to the staybolts. Such sheets are almost always accompanied 
with more or less corrugation, and the cracked and corru- 
gated condition is almost always confined to the lower half 
of the sheet. 

(2) Sudden Failure or Rupture: The sheets may fail 
by a single crack or rupture from a foot to several feet long. 
In bad cases the crack may extend from the mud ring to the 
crown sheets, but ordinarily the cracks are confined to the 
lower half of the sheet, extending upward from the mud ring 
or from a few inches above it, and it is always near the 
middle of the side sheet longitudinally. Such sheets may 
show no corrugations and may show very little if any other 
defects. 

The failures of the first kind are of gradual formation, but 
those of the second class occur suddenly. 

The records on file of one of the largest railroads in the 
United States show that between the years 1886 and 1913, 
115,000 tons of boiler and firebox steel were used on loco- 
motive boilers, and they do not have any record of any failure 
that resulted in injury to persons or loss of life due to the 
character of the material. 

This same railroad in 1892 specified and adopted firebox 


steel with a tensile strength of 55,000 to 65,000 lb. per sq. in., .. 


and they are using the same grade today. ge 208 

It is the opinion of the committee that the life of the firebox 
sheets does not entirely depend on the specifications or tensile 
strength of the material, but rather on the care and treatment 
to which the plates are subject; for instance, the washing of 
boilers with cold water before the boiler is properly cooled 
down; second, using the injectors when active steam produc- 
tion is not going on. 

In conclusion, from the best information this committee 
was able to obtain, firebox steel with a tensile strength of 
55,000 to 65,000 lb. per sq. in. gives the best results. 

However, we would also add that it is our experience that 
by suitable treatment of water supplies, a proper arrange- 
ment for delivering feedwater into the boilers and proper 
methods of caring for boilers in the enginehouses and else- 
where, long life can be expected with most any grade of 
firebox steel. 

The report is signed by W. J. Murphy, chairman; J. F. 
Ferestrum and Lewis Eberle. 


Discussion 


Opinion seemed about equally divided on the desirable 
tensile strength for firebox steel. Good results have been 
obtained with steel from 48,000 to 58,000 1b. per square inch, 
as well as from the higher strength of 55,000 to 65,000 Ib. 
per square inch. It seems to be true that if the staybolts are 
properly applied along the fire line, crown sheet failures will 
be prevented. In any case the strength of steel or the carbon 
content have little to do with failures so long as the material 
is within the 48,000 to 65,000 lb. per square inch limit. 


Effect of Steam Pressures on Staybolt Breakage 


On the subject of superheating and reducing steam pres- 
sures in locomotive boilers and their effect on staybolt break- 
age, the committee submitted the following report: 

The compiled data taken from six different territories or 
districts where the service, water condition, etc., differ largely 
and‘ steam pressure is about the same, are given. 

The chart shows there is no doubt that the superheater and 
reduction of steam pressure of boilers from 220 to 195 Ib. 
pressure will-decrease the staybolt breakage. 

We have also compared 10 locomotives previously operated 
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as saturated without brick arch. These locomotives were later 
equipped with a superheater and brick arch, and the pressure 
remained the same—205 lb. 

The comparison shows considerably less staybolt breakage. 
(While this paper is not on the brick arch, we consider they 
are co-related and have some bearing on the subject.) The 
reduced breakage of staybolts is accounted for along these 
lines: The brick arch acts as an indicator, making the proper 





Data ON STAYBOLT BREAKAGE CovERING PERIOD oF Five YEARS 


? Bolts 
Number Bolts broken per 
ee ra) Steam Total broken engine 
District number locos. pressure broken per year per year 
WUPSTHCALET. «5 6.2.0.0 515.6 5 185 to 200 127 25.4 5.08 
DMOUEAREG 6 s00 0s 00 5 220 514 102.8 20.56 
Superheater......... 5 185 to 195 216 43.2 8.64 
DRUUTAICE 6 6660 cece 5 22 710 142 28.4 
Superheater......... 5 185 to 200 1,193 238.6 47.72 
Ss 5 220 1,848 269.6 73.9 
Superheater......... 5 185 to 200 196 39.2 7.84 
Saturated. Sake oe sasians 5 220 1,610 322 64.4 
Superheater......... 5 185 432 86.4 17.28 
PIATOTRICG 5 6 6ieskce 060 5 220 470 94 18.8 
Superheater......... 1 185 to 200 71 
St! 5 220 358 71.6 14,32 


handling of the boiler compulsory. If the boiler is blown 
down too soon arch tubes will be distorted. Saving the arch 
tubes also saves the staybolts. 
Our records show that superheating and reducing of steam 
pressure of boilers result in a reduction of staybolt breakage. 
The report is signed by T. L. Mallam, chairman; F. A. 


“Mayer and E. J. Sweeney. 


Discussion 

An individual report on this subject was submitted by 
T. L. Mallam, chairman of the report committee. 

“The New York Central Railroad, in connection with 
the Pennsylvania, during 1910 made two elaborate series of 
tests, and the results obtained showed that superheater locomo- 
tives decreased the demand on the boiler from 25 to 35 per 
cent; that is to say, the boilers of the superheater locomotives 
have to make considerably less steam than the boilers of the 
other type. This is, of course, due to the fact that less super- 
heated steam, with its greater heat content, is needed for a 
given power. 

“In line with the results of these tests and my own experi- 
ence, I contend that superheated boilers do not break as many 
bolts as boilers not superheated. We have in service on our 
road four O. G. style fireboxes that are not superheated. 
These four engines carry 200-lb. per square inch pressure, 
whereas all the others carry 180-lb. pressure. We find that 
more staybolts are broken in these four engines than in any 
eight superheaters. 

“There is a question in my mind whether the lesser stay- 
bolt breakage on our superheaters is the result of the lower 
boiler pressure or whether it is the result of other conditions 
caused by superheat, design and service. As just mentioned, 
I think the superheater boilers do not have to make as much 
steam as the saturated steam boilers and therefore do not 
have to be worked as hard as the latter, with the result that 
firebox sheets are not punished as badly. The lower boiler 
pressures of a superheater may help, but I am of the opinion 
that the greater advantage to staybolts and boiler maintenance 
conditions from superheat is that with it an engine can be more 
easily fired and the steam maintained more uniformly. 

‘I believe everyone appreciates the fact that staybolts are 
caused to break by expansion and contraction, which again 
causes the inside and outside sheets to move with relation to 
each other. The harder and more irregularly the boiler is 
forced, the greater will be such movement and the greater the 
staybolt strain. The lower the factor of safety in the design, 


the greater becomes the chance for staybolt breakage with 
this strain.” 
The early part of the discussion seemed to indicate that 
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the mere act of decreasing the steam pressure by superheating 
to obtain the same power as with saturated steam would 
decrease the breakage of staybolts. However, the problem is 
1ot quite as simple, for staybolt breakage depends on a variety 
f independent factors. The steam must, of course, be con- 
sidered, but so also must the type of service, the general 
topography of the country in which an engine operates, the 
juality of the water used, and above all the state of repair of 
the locomotive. To gain even an approximate comparison 
etween superheated locomotives and those utilizing saturated 
steam, engines of the same type in the same sort of service 
nd the same condition of repair must be used. The nearest 
pproach to such a comparison came from a representative of 
» Georgia Railroad, in whose charge are eight locomotives 
filling the above conditions, four of which are superheaters 

d the other four use saturated steam. From accurate rec- 
ds of the staybolt breakage on these eight machines there 
es not seem to be a bit of difference. The final conclusion 
ched is that the design of a locomotive and its service and 

have all fo do with staybolt breakage. 


Cinder Hopper on Bottom of Smoke Arch 


From inquiries and observations made, the committee finds 
the use of a cinder hopper on the bottom of the smoke 
1 is quite varied. There are roads that have some of their 
nes equipped with a hopper, and others not so equipped, 
| their performance is also varied; some engines with the 
er as well as those without it clean themselves satisfac- 
ly and steam well, while other engines of the same class 
type, having the same design and adjustment of front- 
| appliance set alike, do not perform as well, accumulating 
an amount of cinders in the front end that it is necessary 
lean them out while on the road and away from the 
inal. 
lhe committee is aware of the fact that with some grades 
oal the front end fills up to a greater extent than with 
kinds, and to facilitate the removal of cinders the 
er is a convenience, if not a necessity. However, its use 
on-use depends largely on local conditions, kind of fuel 
| crade of coal used. We incline to the opinion that it is 
necessary to maintain the hopper on oil-burning nor on 
urning engines that have front-end draft appliances so 
oned, fitted and adjusted that they will clean themselves 
out danger of throwing sparks of such size and glow that 
ause fires on the road. 
jur inquiries further indicate that the foregoing also 
ies equally as well to the second part of the subject, “On 
size locomotives should it be maintained?” and that the 
f the cinder hopper is about evenly divided between the 
r and smaller classes of engines on the various railroads. 
regard to the third question of the subject, viz., “Which 
better design to overcome air leaks?” we find that there 
number of different designs used by the various roads. 
S have hoppers with a double nozzle lengthwise of the 
arch. others a double nozzle transverse with the arch, 
ver held in place by a bolt and spring between the 
_ while on others a single nozzle with the cover hinged 
will drop down, or one that opens to one side, is used. 
1, others have the single nozzle hopper, the cover being 
dge shape. As it is of great importance to keep the front 
s free as possible from air leaks, it is our opinion that 
sle nozzle hopper with the cover plate fastened on 
side is a better design. 
report is signed by Frank H. Davison, chairman. 
is J. Reddy and John L. Welk. 


Discussion 


need of the cinder hopper on the bottom of the smoke 
has long since been eliminated by most roads. In its 
a standard form of non-adjustable, self-cleaning front 
as been applied. In some instances a patch is riveted 
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under the smoke arch and a two-inch washout plug arranged 


to take care of any leakage from the pipes or superheater 
tubes. 


Flanging of Firebox Sheets on the Flange Press 

The committee reported that the flanging of firebox sheets 
on a flanging press is not detrimental. It is a matter of the 
proper heating of the material. 

Cold flanging can be successfully employed on round heads 
and straight sides of flue and door sheets in all types of fire- 
boxes. 

The report is signed by Robert C. Gibson, chairman. 

Thursday Session 

A short talk was given by A. H. Kipp, mechanical super- 

intendent of the Soo Line, on the duties of the members of 


the association to the country. Following this the discussion 
of papers was resumed. 


Electric and Oxy-Acetylene Welding of Firebox Sheets 


In the absence of a report, Prof. A. S. Kinsey, in charge 
of welding and shop practice at Stevens Institute of Tech- 
nology, gave a general survey of the present standing of 
autogenous welding and the future prospects of its recogni- 
tion as a permissible process of boiler construction. 

Professor Kinsey had just been present at the St. Louis 
meeting of the American Society of Mechanical Engineers, at 
which a prominent insurance company requested that the 
Boiler Code Committee, of which Professor Kinsey is a mem- 
ber, allow the use of autogenous welding in stationary heat- 
ing boilers generating steam up to 15-lb. pressure. The 
Boiler Code Committee is considering this petition seriously 
and will probably report favorably on it. In connection with 
this subject the A. S. M. E. Boiler Code Committee has ap- 
pointed a sub-committee to investigate the matter of welding 
seams in boilers and pressure vessels with a similar committee 
from the American Welding Society. 

Forge welding has been allowed a rating of 52 per cent, 
or a permissible load of 52 per cent of the strength of the 
metal, by insurance companies. Although autogenous weld- 
ing is not recognized as yet, there is no reason why fusion 
welding cannot be made very nearly as strong as forge weld- 
ing. As a matter of fact, an increase in the rating of forge 
welding from 52 to 75 per cent is now being considered by 
the A. S. M. E. If every one interested in advancing the 
process is united, first of all, in demanding the best welds 
possible in the shops where the process is used and then in 
advocating its adoption and recognition by the insurance 
companies and the A. S. M. E., there can be little doubt of 
the outcome. 

From consultations with A. G. Pack, chief inspector of the 
Bureau of Locomotive Inspection, and from extensive exam- 
inations of defective welds taken from exploded boilers, Pro- 
fessor Kinsey stated that they were some of the worst welds 
he had ever examined and that they had done a great deal 
to retard fhe advance of the process. 

The development of autogenous or better fusion welding 
has nearly reached the point where it is possible to weld 
manganese steel frogs on rails. Firebox plates can be welded 
as safely as they can be riveted by either the electric arc or 
acetylene torch. Any weld may be easily made to lose its 
strength by burning or oxidizing the metal, and this is the 
greatest defect to be combated in the operation of welding. 

Two rules should be followed in welding. The grain of 
the metal should be so refined as to come back to its original 
size and, in the case of steel, the weld should be annealed. 
When recognized by the A. S. M. E., this requirement for 
annealing will probably be inserted in the rules for permis- 
sible welding procedure. 

At the St. Louis meeting of the A. S. M. E. the safe-ending 
of boiler tubes was discussed at one of the Boiler Code Com- 
mittee sessions, and the records were consulted to determine 
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if welding were allowable in this case. It was found that it 
is permissible to weld the safe ends of tubes in fire tube boil- 
ers but not in water tubes, which means that locomotives may 
use it in this connection. 


Discussion 


The criticisms brought out at the last convention have 
served their purpose in arousing the interest of all members 
of the association, and no doubt the fewer accidents from the 
letting go of welded seams may be due to the closer super- 
vision of all welding in railroad shops. However, if the 
reports of the Bureau of Locomotive Inspection continue to 
show any disastrous explosions from the failure of welded 
seams, it will be a difficult matter to obtain an early official 
recognition of the process. 

A short paper on the procedure used in electric arc welding 
was given by one of the members. 

On the Santa Fe the welding departments of all shops are 
required to send test specimens of their work to the labora- 
tories to be tested to destruction. The seams are reinforced 
about 20 per cent and when pulled average about 83 per cent, 
which is about what is obtained with riveted joints. One in- 
stance was cited of 29 specimens taken out of plates after 
being in service 414 years, which tested 71 per cent. 

As on all other questions, opinion was divided. Certain 
members advocated great caution in adopting the process, 
particularly where human life depends on the quality of the 
work. So long as there is a doubt as to the safety of a seam, 
and certainly until disasters from weak seams have stopped, 
it is well to avoid the extensive application of autogenous 
welding. The discussion turned from welded seams to the 
welding of flues. In certain sections of the country it was 
found that electrically welded superheater flues cracked, while 
smaller tubes were not found to do this. In still other districts 
leaks are found in both superheater and smaller flues. In 
bad water districts, scale forms in pockets around the flue 
end, and by preventing the cooling effect of the water, permits 
the heat to crack the tube. This applies to the side sheet, 
under the arch as well as where the heat is intense. When 
staybolts are calked where they enter the side sheets, pin 
cracks are started if the water does not circulate properly. 
Flues should be prossered in bad water districts. 

Where welds have been found sound in good water dis- 
tricts, a few months with hard water have only been neces- 
sary to allow the formation of cracks. The conclusion seemed 
to be that in good water districts welded flues remained tight, 
while bad water tended to hasten the formation of cracks in 
safe ends. 

The subject of welded patches was barely touched upon 
without any definite decision as to their use. 


Best Style Grate for Bituminous Coal 


No report was submitted by the committee, but a brief out- 
line of the use of the box grate was presented by William 
Stinsky. In the course of the discussion it was stated that 
the time is rapidly approaching when the dump grate will be 
eliminated from both ends of the firebox. The best results 
have been obtained with box grates having a width of nine 
inches. If a dump grate is used it must be kept from under 
the’ flues, for if used in this position all sorts of leakage and 
trouble result. 

The draft opening in the ashpan was brought up for dis- 
cussion, and the opinion seemed to be general that at least 
15 per cent of the grate area should be opened in the pan to 
obtain complete combustion of fuel. Even with the opening 
in the pan, sufficient flues must be installed to carry off the 
gases. Side openings and center openings have been tried, 
and netting has been used in the pan, all bringing about good 
results where used to fill certain operating requirements. 

Box grates up to 11 in. wide have been tried and minimum 
openings of 18 per cent, with varying degrees of success. The 
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standard, however, seems to be a nine-inch grate and a 15 
per cent ashpan opening. 
Following this the annual election of officers was held. 


Officers for 1920-1921 


President, Charles P. Patrick, Wilson Welding Repair 
Company; first vice-president, Thomas Lewis, Lehigh Valley; 
second vice-president, T. P. Madden, Missouri Pacific; third 
vice-president, E. W. Young, Chicago, Milwaukee & St. Paul: 
fourth vice-president, Frank Gray, Chicago & Alton; fifth 
vice-president, Thomas F. Powers, Chicago & North Western: 
secretary, Harry D. Vought; treasurer, W. H. Laugbridge, 
Hocking Valley. 

Executive board for one year: L. M. Stewart, Atlantic 
Coast Line; John F. Raps, Illinois Central; John Harthill, 
New York Central. For two years: W. J. Murphy, Penn- 
sylvania Railroad; Harry F. Weldin, Pennsylvania Railroad: 
E. J. Reardon, Interstate Commerce Commission. Three 
years: B. F. Sarver, Pennsylvania Lines; George Austin, 
Santa Fe; H. J. Wandberg, Chicago, Milwaukee & St. Paul. 


DRILLING RECORDS MADE AT ATLANTIC CITY 


Drilling demonstrations with Cleveland milled high speed 
drills were conducted during the annual June convention of 
the American Railroad Asscciation, Sections III and VI. 
at Atlantic City. Several records were made in these tests 
and it is reported that records made in 1911 were completely 
shattered. On June 15 and 16, milled high speed drills were 
forced through cast iron at the rate of 6 ft. per minute and 
through machinery steel at the rate of 24 ft. per minute. 
Details of speed, feed, etc., are given below. 


Number of 


Dia. Feed in. inches Vol. Ib. 
Material of drill R.p.m, per rev. drilled removed 

3 4. C680 VOR: 24 oa. 1 in. 720 .100 9 in. 14.74 
om. tmehy.. stecl......... 1 in 600 .050 3 in. 6.60 
a a: re 1% in. 720 -190 15 in 23.01 
$ im. mechy. steel....... 1% in. 500 .040 3. in. 7.00 


It is evident that the above records could not be recom- 
mended for commercial shop practice as few, if any, shops 
weuld have the press equipment or power to duplicate them. 
For example, in making the record in cast iron with a 1-in. 
drill, a feed of .100 in. per revolution and speed of 720 
R. P. M. were used. Good shop practice would indicate a 
speed no greater than 267 R. P. M. and a feed of .015 in. 
per revoluticn. In the tests shown above, both the feed and 
speed exceeded normal practice. The same statement applies 
to the record in machinery steel. Demonstrations, like the 
above, show the tremendous reserve in the modern high speed 
milled twist drill. Stock drills were used in the tests and 
the drills were driven by a Foote-Burt heavy duty drill press. 

Additional drilling tests were conducted in open hearth 
chrome nickel steel using Hercules high speed drills made 
by the Whitman & Barnes Manufacturing Company, the 
power being furnished by a 6 ft. American radial drill. 
The results of these tests showed conclusively that hard and 
tough alloy steels can be drilled on a production basis and 
economically. The chemical analysis of the steel showed 
.50 per cent carbon, .90 per cent chromium, 1.00 per cent 
nickel and .75 per cent manganese. Holes 3 in. deep were 
drilled in nine seconds with 1 in., 1% in. and 1% in. drills 
attaining a penetration of 1 in. every three seconds. The 
following is a summary of the data secured in these tests: 


Average i 

Dia. Feed in. Time holes per 

Material of drill R. p.m. per rev. per hole grinding 
3 in. alloy steel.. 1 in. 500 .040 in. 9 sec. 32 
3 in. alloy steel... 11% in. 500 .040 in. 9 sec. 24 
3 in. alloy steel... 1% in. 500 .040 in. 9 sec. a7 
3 in. alloy steel... 1% in. 500 .029 in. 12 sec. 29 
3 in. alloy steel... 2. in. 206 .040 in. 22 sec. 27 
3 in. alloy steel.. 2% in. 206 .022 in. 40 sec. 12 
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Right Line Radial Drilling Machine 


—___.___pbernice Ochle ey 
IGHT line radial drilling machines built in either full tegral at the top and bottom, the arm saddle being mounted 
universal or plain types and with five-foot or six-foot between them. The motor is mounted on the back of the 
swing have been developed and placed on the market arm saddle and drives the spindle through a single horizontal 
recently by the Niles-Bement-Pond Company, New York. — shaft running between the column members. 
hese right line radials embody somewhat radical changes Since the column is not stationary, but rotates with the 
from the usual type of radial drill. The drive has been sim- arm, it has been possible to place the metal to the best ad- 
plified so that a high percentage of the driving power is de- vantage in the form of a patented beam section. Bending 
livered to the spindle. A general view of the machine, Fig. stresses in the column are always in the direction for which 
1, indicates the entire absence of belts and the reduction of this section is designed. Another advantage of this type of 
driving gears to a minimum. A feature of the new drill column is that it permits the use of vee tracks at the front 


and back for guiding the arm . 
saddle. When clamped by means 
of a wedge connection on these 
tracks, the arm and column form 
a rigid unit. Instantaneous 
clamping of the column to the 
pedestal is obtained by means of 
a motor operated device shown in 
Fig. 4. This device is both simple 
and convenient in operation and 
the clamp is engaged and disen- 
gaged by throwing a switch located 
on the control head. It is not 
necessary for the operator to leave 
his working position. A lever for 
clamping by hand also is provided. 
The electric clamp is operated by 
a small motor with one wheel, the 
mechanism being _ self-adjusting. 
The arm is especially easy to 
swing, its entire weight being sup- 
ported on a ball bearing at the bot- 
tom of the column. When 
clamped, a broad metal to metal 
contact makes the column and 
pedestal practically one piece. 
The maximum resistance to 
drilling pressure is secured by a 
specially designed arm cross sec- 
tion as shown in Fig. 5. With the 
upper narrow guide for the saddle 
and the lower bearing set in a 
plane back of the front surface, 
; the driving shaft is brought closer 
Fig. 1—General View of Niles-Bement-Pond Right Line Radial Drill to the spindle and a greater depth 


is secured from the front to the 
adds to the rigidity of the machine and simplicity of | back of the arm. Under heavy drilling strains, this design 


is the patented double column arrangement, a cross’ tends to eliminate the deflection of the column and arm 
n of which is shown in Fig. 2. This arrangement _ structure. 

s for direct drive from the motor to the spindle through The arm is raised and lowered by power from the driving 
uble column also shown in Fig. 3. The column is a_ motor, the mechanism being engaged by throwing the clutch 
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casting formed of two box section members cast in- lever located on the driving gear box. The machine is started 
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and stopped by means of a controller handle on the control 
head. The elevating and clamping mechanisms are inter- 
locking and cannot be engaged simultaneously with re- 
sultant damage to the machine. An automatic stop to pre- 
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Fig. 2—Cross Section of Double Column Arrangement 


vent damage or accident to the machine should the operator 
carelessly run the arm to the limit of its travel in either di- 
rection has been provided. This device also stops the arm 
in case an obstruction is met in lowering. The elevating 

















Fig. 3—The Main Driving Shaft Passes Between the Two Columns 


screw is hung at the top of the column on a friction ring 
and when the spindle or arm meets an obstruction in lower- 
ing, the elevating screw is lifted and turns freely, thus stop- 
ping the arm. 
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Only four driving gears and one double faced pinion are 
used between the motor and spindle and the driving mechan- 
ism has been further simplified by eliminating friction 
clutches for spindle reverse and tapping operations. The 
spindle is quickly and accurately 1eversed by reversing th 

















Fig. 4—View of Electric Column Clamp 


motor through the controller lever. 
weight is geared to the spindle 
of gravity to eliminate friction. A depth gage with an auto- 
matic feed trip is provided for drilling to a desired depth. 
Rapid hand traverse of the spindle is secured by means of 


The spindle counter- 
and supported at its center 
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Fig. 5—Cross Section of Arm Designed for Maximum Torsional 
Strength 


a lever which, when pulled down, engages the power fed. 
. . Sl 

An ample range of speeds is provided and there are eisht 

positive geared feeds changed by means of a graduated disc. 
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ne hand feed for the spindle also is provided. The drill 
id is easily moved along the arm by means of a hand 

1eel conveniently located at the front of the head. On 
iversal machines, this hand wheel can be swung back out 
he way when the spindle is to be swiveled. 
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For direct current drive, a 10 hp., four to one variable 
speed motor is required. For alternating current drive, a 
gear box is included to give the additional speeds required. 
In either case, the motor is provided with an automatic brake 
for stopping quickly in tapping operations. 


Recording Instruments for Switchers 


DESCRIPTION of a model A recording instrument 

AN for locomotives in road service was given on page 306 
4 of the May Railway Mechanical Engineer and 
model ZL Loco-Recorder, described in this article, 
signed for use on switchers. The instrument furnishes 


basis. The recording tape, which is calibrated in minutes, 
is drawn past the pencil at the rate of four inches to the 
hour. ‘The pencil moves up and down when the engine 
is in motion, the distance across the tape, 1-3/16 in. in 
length, representing one-half mile traveled. The angle 








lil FONTAN TTT 


1s Le) < 


| 
a 
45 30 
| 




















IMT 


s 30 




















DONUT ATO 






iA 


mM 















wl 











LUNI ITEU TYE NA 





Record of Switchers for Four Hours Reading from Right to Left 


ir and complete performance record of switch engines, 
iffords information, the vital importance of which has 
been appreciated. The record shows: (1) The time 
1ours and minutes that the engine is idle; (2) the time 


ours and m nutes that the eng-n2 is working; (3) the 











ked Metallic Case Prevents Tampering With the Mechanism 


ice in miles actually covered; (4) the speed at which 
ngine is operated at any point or at any time. 
odometer automatically records the exact mileage, 
tering every 35 ft. and can be set back to zero at the 
of every day, week or month as desired. To conform 
service required of it, the recorder operates on a time 





of these lines and their relation to the minute marks show 
the rate of speed. Broken lines indicate reverses. 

When the engine is idle the pencil remains stationary 
and makes a straight horizontal line on the tape. The total 














Internal Mechanism of the Loco-Recorder 


idle time is thus easily calculated. An actual reproduc- 
tion of the record of a switch engine for four hours, is 
shown in the illustration. This record shows that the 
switcher went ahead an eighth of a mile, stood still for 
two minutes, reversed and ran three-eighths of a mile at a 
speed of nearly eight miles an hour. It then stood still for 
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two minutes, reversed and ran a quarter of a mile in five 
minutes, reversed again and ran an eighth of a mile, stood 
still for seven minutes, reversed again and ran 150 yards, 
reversed again after standing a little more than a minute 
and ran a quarter of a mile in two minutes and a half. After 
standing for four minutes the engine again reversed and ran 
three-quarters of a mile in eight minutes. It then made 
three short runs and three reverses, with three stops of 
about four minutes each, and was idle for 27 minutes, after 
which it ran a mile and an eighth at a maximum speed of 
half a mile in two minutes and was idle for 20 minutes. 
Knowledge of yard conditions makes the record a complete 
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story of the day’s work, down to the smallest detail, and it 
is an easy matter to compute the idle, and working time 
and the service performed. 

Since speed indications on a switcher are not required, 
the instrument can be attached to any convenient part of 
the locomotive and is not necessarily placed in the cab. 
The water-tight cover, which has to be raised for the re- 
moval and insertion of tapes, is securely locked, as shown 
in the illustration, and this prevents any interference with 
the recording mechanism. Loco-Recorders for both 
switchers and road locomotives are manufactured by the 
Speedograph Corporation, Newark, N. J. 


Cutting and Welding Torch for Shop Use 


ERTAIN inherent characteristics should be _ pos- 
C sessed by cutting and welding torches intended for 
shop service. Among these characteristics may be 
mentioned simplicity, ruggedness, low cost of maintenance 
and safety in operation. In addition, the torch should be 
light, well balanced and economical. With the desirability 
and importance of these characteristics well in mind, the A. 
G. A. Railway Light & Signal Company, Elizabeth, New Jer- 
sey, has recently developed a line of oxy-acetylene cutting and 
welding torches known as the A. G. A. torches. These 
torches have been thoroughly tested under severe service con- 
ditions in railway shops, navy yards and other industrial 
plants and are reported to have given uniformly satisfactory 
service. 

Mixture of the gases is accomplished in the tips which 
are of the one piece type, thus eliminating the possibility of 
losing either the tip or mixer parts. The high pressure valve 
of the cutting torch is operated by the thumb in such a way 
that a single motion will open or close it. This makes al- 
terations in pressure possible with a minimum loss of time. 
A welding table is furnished with the torches, and reference 
to the line showing thickness of metal in sixteenths of an 
inch, will indicate the number of tip to be used; also, the 
proper gas and oxygen pressures. 

The standard manufacturer’s torch of this make weighs 
only 28 ounces and is not tiresome to hold. It has been 
demonstrated that the effect of a heavy torch on the quality 
and quantity of an operator’s work is most important. Not 























A. G. A. Cutting and Welding Torch 


only is it necessary that a torch be light in weight, but it must 
be well balanced in order not to cause unnecessary fatigue 
to the operator. With hoses attached, the A. G. A. torches 
balance at a point in the center of the grip. The grips are 
made of a ventilated, non-conducting material, oval in cross 
section and therefore easy to control. 

Gas connections are indicated by distinctive colors as ad- 
vocated by the Bureau of Construction and Repair of the 
Navy Department, the valve handles being plainly marked 
“Oxygen” and “Acetylene.” All inflammable gas cylinders 
are painted red and the oxygen cylinders, black. This col- 
or scheme being carried out in the hoses, there is little danger 
of wrong connections and accidental explosions. 

While not intended to be abused, torches are often sub- 
jected to rough usage either through accident or careless- 


ness. The torches, illustrated, are of rugged construction 
and the tips, being internally threaded, are protected against 
damage. ‘The heads and valve bodies are made of drop 
forged bronze to insure durability, the gas head tubes be- 
ing of seamless drawn brass, which is difficult to spring. 
Nuts on which there is a considerable amount of wear are 
made of phosphorous brass. 

Low cost of maintenance is secured by making the torches 
of interchangeable parts, assembled with mechanical metal 
to metal joints. There are no brass, soldered or welded 
joints to be made. Referring to the view showing a cross 
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Cross Section of Torch Head 


section of the torch head, it will be evident that the gas head 
tubes are tightened in the valve body by taper bronze fer- 
rules forced tightly about the tubes by the hexagon head 
nuts. The torches can be completely disassembled by the 
operator and then reassembled without difficulty; hence, a 
damaged part does not necessitate factory repairs or scrap- 
ping. 

Economy of gas consumption can be secured only by es- 
tablishing and maintaining a true neutral flame. Either 
an oxidizing or carbonizing flame indicates an excess of free 
oxygen or acetylene, respectively, damaging the quality of 
the welds and causing uneconomical torch welds. Complete 
mixing is accomplished in these torches by forcing the oxy- 
gen and acetylene together at equal pressures, passing the 
mixture through a restricted conical orifice which sets uj) 4 
turbulent effect in the stream of gas and at the same time 
creating a velocity which prohibits back flash. The mixed 
gases emerge from this orifice and proceed down the 1p, 
the turbulent effect decreasing as the mixture becomes more 
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and more thorough. It is not possible to thoroughly mix 
oases by allowing them to run together. They must be forced 
together and agitated until the mixing is completed. A glance 


t the cross sectional view will indicate how this thorough 
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mixing is accomplished in A. G. A. torches. Economy in 
gas consumption, freedom from back fire and elimination 
of the possibility of self-destruction, by internal burning, 
are secured by the design of these torches. 


Facilitating the Removal of Side Rods 


Y MAKING both main and side rods, also link 
motion rods, symmetrical above and below the true 
central plane, a method was described on page 105 

the February, 1917, Railway Mechanical Engineer, which 
makes it possible to get along with a much smaller stock of 
ds. The idea is to make the rod with two oil cups, one 

















Front Side Rod With Oil Cups Set at an Angle 


ich side, and by this construction, the rod can be used 

ither side of the locomotive, thereby reducing the num- 

f rods required to be carried in stock by one-half. 
From the fact that only one-half as many rods as of the 


standard form of construction need be carried in stock, the 
saving in costs of material on hand is considerable. The 
rods can be made up and properly constructed for the same 
work as the standard rods, no change in counterweights of 
the engine being necessary. 

An additional feature carried out in the design of front 
side rods is shown in the illustration. Usually when the 
front section of a pair of side rods is to be removed, the en- 
gine is set with the crank pin on the bottom quarter and, in 
this position, the oil cup on the front side rod section ex- 
tends above the bottom guide and cannot be removed with- 
out jacking up the engine. ‘To obviate this difficulty, the 
side rod illustrated was designed and patented by three em- 
ployees of the Delaware, Lackawanna & Western at Scran- 
ton, Pa., Charles E. Weitaw, William R. Owens and H. R. 
Jones. As indicated, the oil cups are set at an angle so 
that the upper corner of the oil cup extends only slightly 
above the crank pin collar. A considerable saving of effort 
will be effected by the use of this rod inasmuch as it can be 
removed easily without jacking up the engine. 


Open Side Planer Proves a Flexible Unit 


MACHINE that is equally well adapted to perform 
A small planing operations on irregular shapes either 
in roundhouses or back shops, has been developed 
recently by the Automatic Machine Company, Bridgeport, 
Conn. The machine referred to is the Coulter open side 


being held with equal facility and ample room being pro- 
vided for the use of table fixtures. The clear view afforded 
makes it easy to adjust the cutting tool to lay-out lines on 
either end of the work, both ends being equally visible. Ir- 
regular shapes of a larger size than could pass between two 

















Coulter Openside Crank Planer With 24-In. Stroke 


~ 
i 


, Which has already proved its value for this kind of 


ilway shop men are waking up to the advantages af- 
d by open side planer construction, among which is 
mum ease in setting up the work, large or smal! pieces 














View Showing Motor Drive and Rigid Arm Construction 


housings are easily machined on the open side machine. 

Another advantage of this particular open side planer is 
the fact that it bridges the gap between planer and shaper 
construction. ‘The convenience and speed of the shaper is 
combined with the accuracy and increased capacity of the 
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planer. Floor space is saved and ease of operation combined 
with high cutting speeds and feeds assures maximum output. 
Horizontal, vertical and angular power feed is provided, 
with graduated collars on the feed screw and the swivel 
plate. A rack and pinion raises and lowers the balanced 
cross rail. Sliding gears allow four speeds for each length 
of the table stroke. 

The large supporting base forms a rigid foundation for 
the machine and other features tending to provide increased 
rigidity and accurate work are, the long, wide gibbed table 
provided with three tee slots and three squaring slots, the 
large vertical column supporting the cross rail, the length 
and breadth of the sliding surface on the vertical column 
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and cross rail and the long vertical down feed slide. The 
bull gear, hub bearing and crank are of rugged construction 
and the design provides a quick return stroke to the table 
Reference to the illustration showing the arrangement fcr 
motor drive indicates the compact drive arrangement. <A 
short continuous belt gives excellent results in service, al 
though a silent chain drive can be used if desired. 

The open side counterweighted cross rail is securely held 
in any position by three clamps; two handles on the front 
are tightened by a half turn and there is a hand wheel on 
the rear of the arm. The design of the cross rail and braces, 
all in one piece, reduces the possibility of spring and pro- 
vides a rugged construction. 


An Easily Applied Automatic Fire Door 


NEUMATICALLY operated fire doors are some- 
times troublesome to apply because of the additional 
room required for opening. The back head of a modern 

locomotive has little unused space and to avoid interference 
with the various devices and their connections, that are neces- 
sary for efficient and safe locomotive operation, is often dif- 
ficult. The Franklin No. 9 fire door was designed to per- 
mit of application where space is limited. It takes approx- 
imately the same space as an ordinary hand operated swing 
door and can be applied without relocating other boiler ac- 
cessories. It is simple in construction and has few wearing 
parts. It consists of a door frame, semi-rotating door plates 
and operating cylinder with a foot pedal to provide power 
operation, and a hand grip for manual operation. A latch 
is provided to hold the door open in three different positions; 
wide cpen and two smoke notch positions. Air pressure both 

















Franklin No. 9 Automatic Fire Door Closed 

opens and closes the door; therefore it is positive in its move- 
ments. The movement of the upper door plate is actuated 
by the power cylinder, the motion being transmitted to the 
lower door plate by links. In opening, the door plates tele- 
scope inside the door frame providing full unobstructed open- 
ing for firing. This telescopic action forms the opening 
without taking space on the backhead outside of the door 
frame. The door plates rotate on pin bearings on either side. 





In operation, pressure on the pedal admits air to the op- 
erating cylinder and the piston moves upward, transmitting 
motion to the upper door to rotate it around its pivots. This 
door is connected by a link to the rocker at the top of the 
frame, which in turn is connected by a link to the lower door 

















Automatic Fire Door in Full Open Position 


sc that the movement of the upper plate is transmitted to the 
lower plate to rotate it on pivots to the open position. At 
the top of the cylinder a small poppet valve is opened by the 
upward movement of the piston; this admits air to the cylin- 
der and cushions the upward stroke of the piston at the 
same time the links are assuming a position which reduces 
the leverage on the doors and brings them to the full open 
position without slam or shock. 

When pressure is removed from the fceot pedal, air is ex- 
hausted from the lower end of the cylinder and the air in the 
upper end forces the piston downward and starts the doors 
toward the closed position. After the piston has traveled 
about one-third of its movement the valve in the top of the 
cylinder seats, cutting off the air supply entirely. At this 
time the top door has traveled to a point where its weight 
is effective to raise the lower door. This, with the trapped 
air in the top of the cylinder, brings the doors to the closed 
position. As the piston travels downward the lower end of 
the cylinder acts as a dash pot and prevents slamming. 
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[he Times Trade Supplement (London) is authority for 
statement that owing to the shortage of raw materials, 
Belgian manufacturers have been obliged to refuse large or- 
rs for railway material, locomotives and wagons needed 
South America. 


\ seat for a brakeman is being provided on freight loco- 
tives in Canada, all engines to be equipped by May 1, 
1. This action has been taken on the recommendation 
the Railway Association of Canada, following a request 
m the brakemen’s brotherhood. 


The Bureau of Valuation of the Interstate Commerce 
mission held an informal meeting with representatives 
rriers at Chicago on April 29 and 30. Engineers from 

in all sections of the country were present to discuss 
rogress made by the bureau in the preparation of valu- 
reports. 


er a spirited debate resolutions were adopted in favor 
vernment ownership of the railroads at the annual con- 
n of the American Federation of Labor at Montreal, 
on June 17, by a vote of 578 delegates, representing 
9 votes in favor of the resolution and 8,349 against it. 
¢ the debate President Gompers took the floor against 
issing of the resolution. 


as stated in the last report of the Indian Railways 
2 locomotives were burning oil fuel. It is anticipated 
wing to the increased output of oil from the Persian 
ssions of the Anglo-Persian Oil Company, the use of 
| on the railways of Western India will in the near 
Tests conducted on this system on 20 


\\ 
1 
i 


be extended. 
es fitted with different types of burners showed that 
rk done by one ton of oil would require 1.8 tons of 


r French railroads announce that they will dismiss the 
trom their large shops and will have car and locomo- 
epairs done by contract. This is the gist of a cable 
tch of May 17. The four roads are the State, the Or- 
the Paris, Lyons & Mediterranean and the Southern. 
eason given for this action is that the shops were hot- 
f radicalism and their output was low. Ten thousand 
ill be released. Repairs will be done by private cor- 
ons able to discharge unwilling workers. The railroads 
stricted by law in dealing with their employees. 


The Order of Railroad Station Agents, at its biennial 
convention recently held at Pittsburgh, Pa., voted, after dis- 
cussions lasting three days, to eliminate the word “strike’” 
from its constitution. This action was taken because of the 
crganization’s faith in the provisions of the Transportation 
Act for the handling of employees’ grievances. The organiza- 
tion also voted to remove its headquarters from Boston, 
Mass., to Chicago. So far as can be ascertained at the pres- 
ent time, this is the first organization of the kind, composed 
of railroad employees, which has, because of this faith, elimi- 
nated strike clauses from its constitution. 


Pupils of John Marshall high school machine shop 
classes (Richmond, Va.), under the supervision of their 
instructors, built a 22-in. modern engine lathe during shop 
classes in exactly seven months and three days from the 
time it was started and the machine is now in operation 
in the school machine shop, where it will become a permanent 
addition to the present equipment. Every detail of the 
machine was designed, drawn and constructed by the pupils 
themselves. It is valued at $1,800, is 7 ft. 6 in. in length 
and weighs about 2,500 lb. It will swing a piece of work 
22% in. in diameter and is 46 in. between centers. It has 
cross and longitudinal feeds, adjustable compound rest, and 
is capable of cutting screw threads from one to 52 threads 
per inch. The construction of the machine involved nearly 
every principle that should be taught in modern machine 
shop practice, according to the instructors of the class. 


Wage Award Anncuncement Set for July 20 


The United States Railroad Labor Board issued a state- 
ment on June 25, through its chairman, Judge R. M. Barton, 
to the effect that a decision on the billion dollar wage de- 
mands of organized railway employees, which the board has 
had under consideration since April 20, will be announced 
on or possibly before July 20. The public hearings on these 
demands terminated on June 2 and since that time the Labor 
Board has been in executive session. 


Inspection of Freight Equipment 


In the March issue of the Railway Mechanical Engineer 
on page 150, the location of the brake shaft on drop end low 
side gondolas, drop and high side gondolas, tank cars and 
caboose cars without platforms, was given as on the end of 
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the car to the left of the center and not more than 22 in. from 
the center. This is an error, as the safety appliance act re- 
quires the brake staff to be located on the end of the car to 
the left of the center, but does not specify any limiting di- 
mension. 


A. S. M. E. Railroad Section 


In accordance with certain changes in the organization of 
the American Society of Mechanical Engineers, allowing for 
the formation of professional sections, a Railroad Section 
has recently been organized. The following officers have 
been elected: Chairman, Edwin B. Katte, chief engineer 
electric traction, New York Central; vice-chairman, George 
W. Rink, assistant superintendent of motive power, Central 
Railroad of New Jersey; other members of the executive 
committee, C. W. Huntington, president, Virginian Railway; 
Harry B. Oatley, Locomotive Superheater Company, and W. 
H. Winterrowd, chief mechanical engineer, Canadian 
Pacific Railway. It is understood that the Railroad Section 
will arrange for a special part in the program at the annual 
meeting of the society in New York next December. 


Cost of Running a Railroad One Day 


The second step in the reclamation campaign which has 
been instituted on the Chicago, Milwaukee & St. Paul, as 
noted in the Railway Mechanical Engineer for April, page 
247, has been taken, in the form of a poster showing the 
daily expenditures on the road for fuel, lumber, etc. Ac- 
cording to the poster, which is printed in brilliant red, 36 
cents is paid for materials and supplies out of every dollar 
received by the company. It is also stated that every 24 
‘hours the road spends: 


$45,800 for fuel for locomotives. 
13,700 for lumber and timber. 
10,200 for enginehouse expense. 
8,660 for train supplies. 
8,400 for ties. 
1,750 for stationery and printing. 


$1,620 for station supplies. 
1,510 for shop machinery and 


tools. 

1,320 for lubricants and _ supplies 
for locomotives. 

300 for electric light bulbs. 


The committee asks for the co-operation of the employees 
to increase efficiency, save material and prevent waste in 
order to reduce the costs noted in the above items. 


Changes in Rules of Interchange 


V. R. Hawthorne, secretary, American Railroad Associa- 
tion, Section III, announces that rule 3, section k, of the 
rules of interchange, 1919, has been modified to read “No 
car will be accepted in interchange unless properly equipped 
with United States safety appliances, or United States safety 
appliances, standard, except cars moving home on car ser- 
vice orders, for equipping with safety appliances. Cars 
will not be accepted from owner at any time unless equipped 
with United States safety appliances or United States safety 
appliances, standard.” 

Also that rule 3, section 0, is modified to read “Cars built 
after November 1, 1920, will not be accepted in interchange 
unless equipped with 6-in. by 8-in. shank A.R.A. standard 
type D couplers.” 

Working Conditions in the Prussian State Railroad Repair 
Shops 


The Charlottenburger Neue Zeit gives some interesting 
facts and figures about the working conditions in the repair 
shops of the former Prussian State Railroad. In consequence 
of the demobilizing act the number of working men em- 
ployed by the repair shops was increased from 70,000 to 
160,000. Notwithstanding this great increase the shops are 
unable to meet the demands made upon them. The decrease 
of efficiency of the repair shops is one of the most serious 
problems facing the railroad management. The fact that 
efficiency has gone down although the railroad management 
spent 447,000,000 marks in 1918, and 110,000,000 marks 
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in 1919, for the improvement of equipment, and although the 
materials needed, especially copper, have been delivered in 
the meantime in sufficient quantities, tends to show the 
serious aspect the situation has taken. In the summer of 
1919, the repair shops turned out 750 repaired locomotives 
monthly. In November, 1919, only 650 were repaired and 
in January, 1920, only 520 locomotives were repaired. 


A. I. E. E. and A. S. M. E. to Combine Forces 


Plans have been made for holding a series of joint meet- 
ings of the American Institute of Electrical Engineers and 
the American Society of Mechanical Engineers. The ob- 
ject of the joint meetings is to secure a strong program and, 
as the war interrupted interest in normal engineering 
progress, to create a new interest in old problems which now 
require revised consideration under existing conditions. In 
general the subjects selected for these meetings will come 
under the following classifications: Marine engineering, 
engineering education, industrial installations, power gen- 
eration, steam railroad electrification and industrial rela- 
tions. It is intended to hold the first meeting in October, 
on a date to be announced later. 


Railway Rolling Stock for New Zealand Government 


The New Zealand Government has announced, writes 
Consul General Alfred A. Winslow from Auckland on 
April 10, as noted in Commerce Reports, that the railway 
department will expend about $8,516,375 for the purchase 
of rolling stock for government railroads of this Dominion, 
covering 65 locomotives, 35 passenger cars, 12 brake vans, 
and 4,092 freight cars. 

It is announced that the government proposes to invite 
tenders in England for the manufacture of 25 large loco- 
motives and 2,500 freight cars; and tenders in New Zea- 
land for the building of 1,000 freight cars to be delivered 
in the shortest possible time. 

In addition to the above the department is providing for 
the building of 20 locomotives, 35 passenger cars, 12 brake 
vans, and 592 freight cars in its own shops at the different 
centers. Twenty locomotives are now being built under con- 
tract by A. & G. Price, all to be delivered within five years. 

Rolling stock is greatly needed, since the government rail- 
roads are not able to meet the increasing amount of freight 
offered for transportation, and the accumulation of all classes 
of traffic throughout the Dominion is very great. 

It would seem, adds Mr. Winslow, that it would pay 
American interests to investigate this opening, for it is not 
probable that British manufacturers will be able to deliver 
these locomotives and cars in time to relieve the freight 
situation within a reasonable time, and rolling stock allotted 
for construction in this dominion cannot be supplied within 
the next four or five years unless labor conditions change 
very materially. In any event much of the material to be 
used in the construction of this rolling stock in New Zea- 
land must come from outside and will call for hardware, 
car-building accessories, and certain lines of timber. 

Interested parties should correspond with the Minister of 
Railways covering the general contracts, and with A. & G. 
Price at Thames or Auckland relative to supplies for the 20 
locomotives they are building. 


MEETINGS AND CONVENTIONS 


Traveling Engineers’ Association.—The next convention 
of the Traveling Engineers’ Association will be held in Chi- 
cago, commencing September 14, 1920. 


Master Car and Locomotive Painters’ Association —This 
association will hold its next convention on September !4 
to 16, inclusive, at the New American House, Hanover street, 
Boston, Mass. 
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American Railway Tool Foremen’s Association.—The next 
mvention of this association will be held at the Hotel Sher- 
in, Chicago, on September 1 to 3, 1920, inclusive. 


Vaster Blacksmiths’ Association.—The International Rail- 

.1y Master Blacksmiths’ Association will hold its next an- 

ial convention at the Hotel Statler, Detroit, Mich., on 

August 17, 18 and 19. The secretary of the association is 

\. L. Woodworth, Lima, Ohio. The president of the sup- 

Men’s Organization is H. D. Kelley, 1427 Western ave- 
,N.S., Pittsburgh, Pa. 


imerican Gear Manufacturers’ Association.—At a meet- 
of the executive committee on May 1, held at the close 

the convention of this association, the following officers 
elected: F. W. Sinram, president; H. E. Eberhardt, 
vice-president, and Frank D. Hamlin, secretary and treas- 
irer. Messrs. Sinram and Hamlin have served as president 
and secretary, respectively, since the organization of the 
American Gear Manufacturers’ Association three years ago, 
which time it has grown from eight to eighty mem- 
ompanies. One of the chief features of the conven- 
was the discussion of standardization as it affects the 
industry, an entire day being devoted to this subject. 
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ng list gives names of secretaries, dates of next or regular 
1 places os meeting of wiechanical associations and railroad 


AssociATION.—F. M. Nellis, Room 3014, 165 
City. 


3roadway, New 


Rar_troap Association, Section ITI —MecuHanicaL.—V. R. Haw- 

rne, 431 South Dearbern St., Chicago. 

RAILroAp AssociaTION, Section VI. 

}. P. Murphy, N. Y. C., Collinwood, Ohio. 

RAILROAD MASTER TINNERS’, COPPERSMITHS’ AND _PIPEFITTERS’ 
AssociaTION.—C. B. Baker, Terminal Railroad, St. Louis, Mo. 

Raitway Toot ForemMen’s AssocraTion.—R. D. Fletcher, 1145 


PURCHASES AND STORES.— 


Marquette Read, Chicago. Convention September 1-3, Hotel 
Sherman, Chicago. 
Society For TEstinc MatTeriars.— C. L. Warwick, University 


Pennsylvania, Philadelphia, Pa. 

Society OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
irty-ninth St., New York. 

STEEL TREATERS’ SocreTty.—W. H. Eisenman, 154 E. Erie St., 
CaO, 


N Raitway Exectricat Encineers.—Joseph A. Andreucetti, 
N. W., Room 411, C. & W. Station, Chicago. 


Raitway Ciur.—W. A. Booth, 131 Charron St., Montreal, Que. 


feetings second Tuesday in month. except June, July and August. 
EMEN’s AssoOcIATION OF Cuicaco.—Aaron Kline, 626 North Pine 
e., Chicago. Meetings second Monday in month, except June, 


and August, Hotel Morrison, Chicago. 
MEN’s AssociIATION oF St. Louis.—Thomas B. Koeneke, secretary, 
leral Reserve Bank Building, St. Louis, Mo. Meetings first 
esday in month at the American Hotel Annex, St. Louis. 
Raitway Cius.—H. D. Vought, 95 Liberty St., New York. Meet- 
es second Friday in January. March, May and September and 
nd Thursday in November, Hotel Statler, Buffalo, N. Y. 
ITERCHANGE CAR INSPECTORS’ AND CAR ForEMEN’s ASSOCIATION.— 
C. Keene, Decatur, III. 
RaiLway Crus.—H Joutet, 101 Carew Building, Cincinnati, 
Meetings second Tuesday in February, May, September and 
ember. 


wAL RAILROAD Master BriacxsmitTuHs’ Assocration.—A. L. Wood- 
rth, B. & O., Lima, O. Convention August 17-19, Hctel Statler, 
ot, Mich. 
oNAL Raitway Fuet Assocration.—J. G. Crawford, 702 East 
t St., Chicago. 


NAL RArLWAY GENERAL ForemMEN’s AssocraTion.—William Hall, 
61 W. Wabasha Ave., Winona, Minn. Convention Sept. 7-10, 1920, 
1 Sherman, Chicago. . 
BoILERMAKERS’ ASSOCIATION.—Harry D. Vought, 95 Liberty St., 
York. 
Car AND LocomoTivE PaInTErRS’ AssociIATION OF U. S. AnD CanaDa. 
A. P. Dane, B & M., Reading, Mass. Convention September 
‘-16, New American House, Boston, Mass. 
iGLAND RAarLroaD Crus.—W. E. Cade, Jr., 683 Atlantic Ave., Bos- 
n, Mass. Meetings second Tuesday in month, except June, July, 
gust and September. ¥ 
RK Rartroap Cius.—H. D. Vought, 95 Liberty St., New York. 
tings third Friday in month, except June, July and August, 29 
39th St., New York. 
FrontIER Car Mens’ Assoctation.—George A. J. Hochgrebe, 623 
bane Building, Buffalo, N.Y. Meetings third Wednesday in 
nth, Statler Hotel, Buffalo, N. Y. : 
Raitway Crus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
leetings second Thursday in month, alternately in San Francisco 
Oakland. 
CLug or Pittrspurcu.—J. D. Conway, 515 Grandview Ave., Pitts- 
ch, Pa. Meetings fourth Friday in month, except June, July 
1 August, American Club House, Pittsburgh. 
s Rattway Crius.—J. B. Frauenthal, Union Station, St. Louis, Mo. 
etings second Friday in month, except June, July and August. 
c Encrneers’ Assocration.—W-. O. Thompson, N. Y. C. R. R., 
iffalo, N. Y. Conventicn September 14, Chicago. 
, Rattway Crus.—J. M. Byrne, 916 West 78th St., Chicago. Meet- 
ngs third Monday in month, except June, July and August. 


T 
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PERSONAL MENTION | 








GENERAL 


G. L. LAMBETH, superintendent of motive power and 
car equipment, of the Mobile & Ohio, has moved his head- 
quarters from Mobile, Ala., to St. Louis, Mo. 


G. C. NICHOLS, superintendent of motor power and equip- 
ment of the Alabama, Tennessee & Northern, with head- 
quarters at York, Ala., has been promoted to superintendent, 
with the same headquarters, and his authority has been ex- 
tended over the maintenance of way and transportation de- 
partments. 


Joun C. Davipson has been appointed engineer of elec- 
tric traction of the Norfolk & Western, with office at Blue- 
field, W. Va. Mr. Davidson’s early experience in railroad 
work was obtained in 
Scotland where he com- 
pleted his apprentice- 
ship in the locomotive 
department of the 
Great North of Scot- 
land Railway. After 
completing his appren- 
ticeship he was em- 
ployed in the drafting 
room and on material 
inspection and testing. 
From 1902 to 1906 he 
was employed by the 
British Westinghouse 
Company as assistant 
engineer on design of 
rolling stock and elec- 
trical equipment for 
the Mersey Railway 


; and the Metropolitan 
Railway electrifications. Mr. Davidson then took up work 


in the United States and was employed for four years as 
assistant engineer by the Pennsylvania Tunnel & Terminal 
Railroad. In this connection he worked on the electrifica- 
tion of the New York tunnels, specializing in the devel- 
opment of locomotive equipment. He entered the employ 
of Gibbs & Hill, consulting engineers when the firm was 
organized. Here he was employed as engineer on projects 
and designs, appraisals and reports for heavy main line 
electrification and was engineer in charge of the Norfolk & 
Western electrification. He resigned from this work to ac- 
cept his present position. 





J. C. Davidson 


G. G. YEOMANS, general purchasing agent of the New 
York, New Haven & Hartford, with headquarters at New 
Haven, Conn., has been appointed special assistant to the 
president, handling all matters assigned relating to ma- 
terials and supplies. 


C. B. Younc, manager of the Test Section of the United 
States Railroad Administration, has been reappointed me- 
chanical engineer on the Chicago, Burlington & Quincy, with 
headquarters at Chicago. 


MASTER MECHANICS AND ROAD FOREMEN OF ENGINES 


Epwarp G. Bowie, who has been appointed division 
master mechanic of the Brownville division of the Canadian 
Pacific, with headquarters at Brownville, Me., as announced 
in last month’s issue, was born on August 20, 1892, at 
Winnipeg, Man. He was educated in Aberdeen High School 
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and began railroad work in May, 1907, as a machinist ap- 
prentice, after which he worked as a machinist until July, 
1915. He was then a dynamometer car operator on the 
Fastern lines until October, 1915, assistant locomotive fore- 
man and locomotive foreman until June, 1918, being located 
respectively at Outremont, Que., Sherbrooke, Que., and 
Smith’s Falls, Ont. From June, 1918, to April, 1920, he 
was general foreman in charge of the Canadian Pacific 
shops at McAdam, N. B., and on the latter date received 
his appointment as division master mechanic at Browrville, 
Me. 


JAMEs Davis has been appointed road foreman of engines 
on the Southern Pacific, with headquarters at Sparks, Nev., 
succeeding S. A. Canady, who has been assigned to other 
duties. 


CHARLES W. McGutrk, assistant master mechanic of the 
Delaware, Lackawanna & Western at Scranton, Pa., has been 
appointed master mechanic of the Delaware & Hudson at 
Carbondale, Pa., effective July 1. Mr. McGuirk was born 
in Norfolk, Conn., on June 3, 1872, and was educated in St. 
John’s School, Schenectady, N. Y. He served a four-year 
inachinist apprenticeship at the Oneonta shops of the Dela- 
ware & Hudson. Subsequently he was employed as engine- 
house and shop foreman on the New York, Ontario & 
Western, the Lehigh Valley and the Boston & Maine. In 
1906 he accepted a position as foreman of the new engine- 
house of the Delaware & Hudson at Oneonta, N. Y., and 
was promoted to general foreman of the locomotive and car 
departments in 1908, remaining with the latter road until 
April, 1912. At that time he went to the Delaware, Lacka- 
wanna & Western as general roundhouse foreman at Scran- 
ton, Pa., and about four years ago was promoted to the posi- 
tion of assistant master mechanic. 


H. W. Sasser has been appointed superintendent of shops 
of the Erie at Galion, Ohio, succeeding A. J. Davis, trans- 
ferred. 


CAR DEPARTMENT 


J. A. DeppE, assistant master car builder of the Chicago, 
Milwaukee & St. Paul, with headquarters at Milwaukee, 
Wis., has been appointed supervisor of the freight car de- 
partment, with the same headquarters, succeeding C. G. 
Juneau. 


C. G. Juneau has been appointed acting master car 
builder of the Chicago, Milwaukee & St. Paul, with head- 
quarters at Milwaukee, Wis., succeeding L. K. Sillcox. Mr. 
Juneau was born on December 12, 1874, at Milwaukee and 
received a public school education. He served a blacksmith 
apprenticeship in the car and locomotive departments of the 
Chicago, Milwaukee & St. Paul, which he completed on 
October 1, 1899, after which he was employed for about 
a year as a tool dresser by the Strobel Structure Company, 
Chicago, returning to the Chicago, Milwaukee & St. Paul on 
July 21, 1900, working in the car department. On Febru- 
ary 12, 1906, he was appointed assistant foreman of the 
blacksmith shop. On March 1, 1918, he was appointed 
general foreman of the car blacksmith department for the 
entire system and on June 1, 1918, was made general super- 
visor of the freight car department, including the black- 
smith department. In March, 1920, he was placed in charge 
of the Milwaukee terminal and shop district and on June 1, 
1920, received his recent appointment. 

HENRY Marsu, formerly passenger car foreman of the 
Chicago & North Western, with headquarters at Chicago, 
has been appointed district master car builder of the same 
road, with office at Winona, Minn. 


A. S. STERNBERG, general foreman of the Belt Railroad 
‘of Chicago, with headquarters at Chicago, IIl., has been 
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made master car builder, the position of general foreman 
being abolished. 


C. L. WALKER has been appointed master car repairer at 


a 


the Los Angeles, Cal., general shops of the Southern Pacific, 


SHOP AND ENGINEHOUSE 


Harry G. BrEcKER, who was recently appointed shop 
superintendent of the Delaware & Hudson at Colonie, N. Y., 
as announced in the June issue, has been engaged in rail- 
road work since 1901, at which time he entered the employ 
of the Chicago, Burlington & Quincy at Beardstown, IIl., 
as a machinist apprentice. He remained with that road as 
a machinist and draftsman until 1909, when he accepted 
a position as shop demonstrator at the Sayre shops of the 
Lehigh Valley. He was later machine foreman and general 
erecting foreman until 1915, when he left the service of that 
road to accept the position of general foreman of the Dela- 
ware & Hudson at Colonie, New York, which he held until 
his recent promotion to the position of shop superintendent. 


PURCHASING AND STOREKEEPING 


L. J. AHLERING, traveling storekeeper on the Chicago & 
Fastern Illinois, with headquarters at Danville, IIl., has 
been promoted to general storekeeper, with the same head- 
quarters, succeeding W. T. Bissell, who has resigned. 


R. B. BANNERMAN has been appointed storekeeper on the 
Chicago division of the Minneapolis, St. Paul & Sault Ste. 
Marie, with headquarters at Fond du Lac, Wis. 


H. S. Burr, superintendent of stores of the Erie Rail- 
road at Meadville, Pa., has been appointed general super- 
intendent of stores, with headquarters in New York. 

E. A. Ernst, chief clerk in the office of the district store- 
keeper of the Chicago, Rock Island & Pacific at Horton, 
Kan., has been promoted to district storekeeper at Shawnee, 
Okla., succeeding E. W. Morris, deceased. 

W. L. Hunker, district stcrekeeper of the Chicago, Rock 
Island & Pacific, at Chicago, has been transferred to Silvis, 
Ill., succeeding J. C. Kirk. 

J. C. Kirk, district storekeeper on the Chicago, Rock 
Island & Pacific, with headquarters at Silvis, Ill., has been 
promoted to assistant general storekeeper, with the same 
headquarters. 


J. B. Noyes has been appointed storekeeper on the Soo 
division of the Minneapolis, St. Paul & Sault Ste. Marie, 
with headquarters at Minneapolis, Minn. 

N. M. Rice, vice-president of the Pierce Oil Corporation, 
St. Louis, Mo., has been appointed general purchasing agent 
of the New York, New Haven & Hartford, succeeding G. 
G. Yeomans. 


J. H. SWEENEY, storekeeper for the Erie at Meadville, Pa., 
has been appointed superintendent of stores at Meadville, 
succeeding H. S. Burr. 

E. L. Zink, chief clerk in the office of the district store- 
keeper of the Chicago, Rock Island & Pacific at Silvis, Hl., 
has been promoted to district storekeeper, at Chicago. 


OBITUARY 


Grorce H. Hazeiton, formerly division superintendent 
of motive power of the New York Central & Hudson River 
at Albany, died on June 10. Mr. Hazelton was in the :er- 
vice of the New York Central, or associated lines, for more 
than 53 years, starting on the Rome, Watertown & Ogdens- 
burg. He was superintendent of motive power of that road 
when it was taken over by the New York Central, and ‘as 
made division superintendent of motive power at Albny. 
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ing recent years he has been assigned to special duties, 
ring last fall, when he was 70 years of age. After his 
ement, however, he was called back into the service for 


ial work. 


ILONEL W. D. Mann, designer of the “boudoir sleeping 
used extensively in Europe, and formerly for a num- 
\f years in this country (on the Cincinnati, New Orleans 
exas Pacific), died at his home in Morristown, N. J., 


May 17, at the age of 81 years. 


ILSON WorRSDELL, formerly chief mechanical engineer of 
North Eastern Railway of England, died recently at South 
tt, Berkshire, England, his death being reported in the 


‘ilway Gazette (London) of April 16. Mr. Worsdell was a 


at the Altoona shops of the Pennsylvania Railroad 


he was a young man and began his railway service 


England on the London & North Western. He was at 
head of the mechanical department of the North Eastern 


1890 to 1910. During this period he built about 1,000 


motives and several thousand cars. He introduced high 


ity freight cars. He had been president of the Asso- 
of Railway Locomotive Engineers, and for several 


rs past had been a director of the Westinghouse Brake 


pany. 


FREDERICK O. Ropinson, for many years chief clerk to the 


rintendent of motive power of the Chesapeake & Ohio, 
| secretary of the Richmond Railroad Club, died on March 





F. O. Robinson 


26, 1920, at a hospital 
in Richmond, Va. He 
had been in failing 
health for several years. 
Mr. Robinson was born 
in Farmington, N. H., 
on August 20, 1852, 
and began his railroad 
career with the Indi- 
anapolis & St. Louis in 
1872, serving as tele- 
graph operator for two 
years. He was later 
employed by the In- 
dianapolis, Peru & Chi- 
cago for 16 years as 
chief clerk to the mas- 
ter mechanic. He 
served in the capacity 
cf telegraph operator 
and clerk for the Wab- 


d as chief clerk to the general superintendent of the 
Erie & Western. In 1892 he entered the service of the 
eake & Ohio as clerk to the purchasing agent, being 
romoted to chief clerk of that department, in which 


} 


he served until 1895 when he was appointed chief 


power clerk, holding this position for 16 years under 
e W. S. Morris and James F. Walsh. In 1911 he was 
ed equipment clerk of the Chesapeake & Ohio, which 


n he filled until recently. 


On the organization of the 


md Railroad Club Mr. Robinson was elected secre- 
isurer and held that office until his death. 


H WAGES AND LESSENED EFFICIENCY still support high 

There are as many workingmen in the country today 
‘ were a year ago, or two years ago. But their out- 
1ot so great and their wages much higher. Production 


re therefore increased. 


Strikes, holidays, vacations 


minished output per man all add to the price of goods, 
ld up the price level. Labor inefficiency and sabotage 
e found in the transportation question, aifecting dis- 
nm and hindering an orderly recession of prices.—The 


street Journal. 











SUPPLY TRADE NOTES 




















G. E. Lemmerich, railroad layout engineer for the Austin 
Company, Cleveland, Ohio, died on April 25, of heart fail- 
ure. 


A. B. Konsberg, dealer in railway equipment, has moved 
his offices from 226 South La Salle street, Chicago, to 40 
North Dearborn street. 


John Scullin, chairman of the board of the Scullin Steel 
Company, St. Louis, Mo., died in St. Luke’s Hospital, St. 
Louis, on May 28, at the age of 83. 


W. G. Cook, manager of the Chicago office of the Garlock 
Packing Company, Palmyra, N. Y., has been transferred and 
is now manager of its Philadelphia, Pa., office. 


W. Searle Rose, district manager of W. L. Brubaker & 
Brothers, manufacturers of taps, dies and reamers, 50 Church 
street, New York, has been appointed sales manager. 


F. J. Foley, general sales agent, and E. McCormick, as- 
sistant to the president of the Railway Steel Spring Com- 
pany, have been elected vice-presidents of the company. 


The Cleveland office of the Electric Storage Battery Com- 
pany, Philadelphia, Pa., has been moved from the Citizens 
building to Chester avenue and East Twenty-fourth street. 


The Buda Company, Harvey, IIl., recently completed the 
construction of an additional foundry, for casting small en- 
gine parts. The building is of iron, 160 ft. wide, with con- 
crete foundation. 


The Rich Tool Company, Chicago, announces that the 
Garlock-Walker Machinery Company, Ltd., with offices in 
Toronto, Montreal and Winnipeg, has been appointed its 
exclusive agent for Canada. 


W. F. Myer has been appointed directing transmission en- 
gineer, industrial bearings division, of the Hyatt Roller Bear- 
ing Company, New York. Mr. Myer is in charge of the sale 
of Hyatt line shaft roller bearings. 


The R. W. Young Manufacturing Company, electric turn- 
table tractors, electric hoists and cranes, announces its re- 
moval from 80 East Jackson boulevard, to the Harris Trust 
building, 111 West Monroe street, Chicago. 


A. C. Johnston, chief engineer of the Link Belt Company, 
Chicago, has been promoted to vice-president and resident 
general manager of the Chicago plant, succeeding Prentiss 
L. Coonley, who is devoting his time to other duties. 


Ernest S. Jubell, in charge of materials at the plant of 
the Haskell & Barker Car Company, Michigan City, Ind., 
has been appointed general superintendent of the Union 
Railway Equipment Company, with headquarters at Ham- 
mond, Ind. 


The George P. Ladd Company, Pittsburgh, Pa., manufac- 
turer of water tube boilers, has opened a district sales office 
at 528 McCormick building, Chicago, in charge of W. M. 
McKinstrey, formerly district manager for the Page Boiler 
Company, Chicago. 


The Union Railway Equipment Company, Chicago, has 
purchased a tract of land at Hammond, Ind., and is now 
erecting shops for the manufacture of its railroad freight 
car specialties. When completed the plant will total an in- 
vestment of approximately $1,500,000. 


George F. Smardon, who served as secretary and assist- 
ant to Carl R. Gray, director of operation, United States 
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Railroad Administration, during federal control, has become 
associated with the Anchor Packing Company, Philadelphia, 
as railway representative for. eastern railroads. 


B. G. Prytz has resigned as president of the SKF Indus- 
tries, Inc., having been elected managing director of the 
parent company, with headquarters at Gothenburg, Sweden. 
F. B. Kirkbride, vice-president since the organization of the 
company, was elected president to succeed Mr. Prytz. 


The Electric Controller & Manufacturing Company, 
Cleveland, Ohio, has opened a branch office in Boston, Mass., 
at 49 Federal street. The new office is in charge of M. D. 
Goodman. An office has also been opened in St. Louis, Mo., 
at 208 North Broadway, in charge of R. J. Ehrhart. 


The Rome Iron Mills, Inc., New York, manufacturer of 
solid and hollow locomotive staybolt and engine bolt iron, 
announces the appointment of A. M. Castle & Company as 
its western representative. The latter company has offices 
in the principal western cities, with warehouses at Chicago 
and Seattle. 


The Chicago Flexible Shaft Company, Chicago, has opened 
an office in the Railway Exchange building, St. Louis, Mo., 
in order to render more efficient service and distribution in 
the southwest territory. The office is in charge of Otto 
Bersch, formerly connected with the Brown Instrument Com- 
pany, and Jack Stroman. 


DeWitt V. D. Reiley, vice-president of the Davis-Bour- 
nonville Company, Jersey City, N. J., has been elected presi- 
dent, succeeding Augustine Davis, who resigned last Novem- 
ber. Charles B. Wortham, treasurer of the company since 
its organization, was elected vice-president and William G. 
McCune secretary and treasurer. 


Whitfield P. Pressinger, first vice-president and general 
manager of the Chicago Pneumatic Tool Company, with 
headquarters in New York, died recently at the Roosevelt 
Hospital in New York 
following an operation. 
Mr. Pressinger was 
born at New York on 
September 27, 1871. 
He received a public 
school education and 
shortly after beginning 
work he entered the 
employ of the company 
in whose service he 
rose to the rank he oc- 
cupied at the time of 
his death. Mr. Pres- 
singer was the author 
of “Advances of Com- 
pressed Air,” which has 
been translated into 
several languages. Be- 
sides being a member 
of many other clubs, 
he was a member of the New York Railroad Club and the 
American Society of Civil Engineers. He also served for 
nine years with Company A, Seventh Regiment. 





W. P. Pressinger 


J. H. Kuhns, manager of the railroad department of the 
Republic Rubber Company, has been elected. vice-president 
of the Union Asbestos & Rubber Company, Chicago, which 
company has been appointed the western railroad sales agent 
for the Republic Rubber Company. His headquarters will 
be at 231 South Wells street, Chicago. 


The Page Steel & Wire Company has removed its New 
York offices from 30 Church street, to the offices of the 
American Chain Company, with which it has been consoli- 
dated, in the Grand Central Terminal, New York. The 
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Chicago office of the company has been moved from 29 South 
La Salle street to 208 South La Salle street. 


William Oesterlein, president of the Oesterlein Machine 
Company, Cincinnati, Ohio, died at his home on May i0, 
Shortly after coming to Cincinnati about 50 years ago he 
started a machine tool shop in a small way and is reputed 
to have built the first milling machine in Cincinnati. He 
was one of the founders of the machine tool industry in that 
city. 

Allan E. Goodhue, who was managing director of the 
Chicago Pneumatic Tool Company’s English subsidiary, the 
Consolidated Pneumatic Tool Company, London, England, 
since May 1, 1919, also 
director of European 
sales for the Chicago 
Pneumatic Tool Com- 
pany, New York, has 
been elected vice-presi- 
dent in charge of sales 
of the latter company, 
with headquarters at 
New York. Mr. Good- 
hue was formerly for 
a number of years 
connected with the 
sales department of the 
Midvale Steel Com- 
pany and the Midvale 
Steel & Ordnance Com- 
pany in Philadelphia, 
Chicago and _ Boston, 
and left that company 
in March, 1918, to 
enter the service of the United States government. He was 
assistant manager of the steel and raw material section, 
Production Division of the Emergency Fleet Corporation, 
until January, 1919, when he became connected with the 
Chicago Pneumatic Tool Company. 


The Superior Screw & Bolt Company has opened new of- 
fices at 810 Hippodrome building, Cleveland. The com- 
pany, which was recently incorporated, with a capital of 
$500,000, intends to manufacture a complete line of tap 
screws and bolts. Officers of the new corporation are: presi- 
dent, M. T. Jones; vice-president, M. J. Riley; secretary 
and treasurer, W. J. Hayes. 


The Norton Company, Worcester, Mass., has opened a 
branch office for the grinding machine division at 324 Bul- 
letin building, under the direction of Paul Hoffman, district 
manager. The establishment of this branch office will in 
no way affect the distribution of Norton grinding wheels; 
these will be handled as in the past by Powell, Clouds & Co., 
602 Arch street, Philadelphia. 


K-G Welding & Cutting Company, 556 West Thirty-fourth 
street, New York, manufacturers of welding and cutting 
apparatus, has opened a sales office in order to accommodate 
its western trade, at 12-14 East Harrison street, Chicago, 
where a complete line of welding and cutting apparatus will 
be carried. William McCarthy, who has been in charge of 
the railroad service department, has been appointed west- 
ern sales manager. 


The Greenfield Tap & Die Corporation, Greenfield, Mass., 
has acquired all of the common stock of the Lincoln Twist 
Drill Company, Taunton, Mass. This company manufac- 
tures twist drills, reamers and milling cutters. These, added 
to the products of the Greenfield Tap & Die Corporation, 
give it a complete line of small tools. Edward Blake, Jr, 
formerly sales manager of Wells Brothers Company, is vice- 
president and general manager of the Lincoln Twist Drill 
Company. 





A. E. Goodhue 
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Due to the retirement of A. F. Stillman from active inter- 
est in the management of The Watson-Stillman Company, 
New York, several changes in the personnel have been made. 
E. A. Stillman remains as president and also has full super- 
vision of the sales. Carl Wigtel, chief engineer, has been 
elected vice-president, J. D. Brocks, treasurer, and A. Par- 
ker Nevin, secretary; LeRoy T. Brown has been appointed 
works manager, J. W. Delano, assistant works manager, and 
W. H. Martin, purchasing agent. 


Charles Blizard, third vice-president of the Electric 
Storage Battery Company, died on June 12. He was born 
at Stevens Point, Wis., in 1864, and was educated in the east, 
graduating from the 
Brooklyn Polytechnic 
Institute. In October, 
1893, he became asso- 
ciated with the Elec- 
tric Storage Battery 
Company and was in 
the service of the com- 
pany a total of 27 
years. He was at first 
manager of the New 
York office and in 
1900 he was moved to 
the home office in 
Philadelphia in charge 
of sales. In April, 
1906, he was made 
third vice-president, 
which position he re- 
tained until the time 
of his death. Mr. 
Blizard was an active member of the Electric Vehicle As- 
sociation, serving on various committees, and he later con- 
tinued his activities in the electric vehicle section of the 
National Electric Light Association. He was also a mem- 

of the board of governors and chairman of the finance 


ommittee of the Associated Manufacturers of Electrical 
Su plies. 





Cc. Blizard 


The Reed-Prentice Company, Becker Milling Machine 
Company and Whitcomb-Blaisdell Machine Tool Company 
have opened a sales office at the Grand Central Palace for 
handling sales in the New York territory. The office will 

in charge of P. K. Dayton, formerly connected with the 
Niles-Bement-Pond Company and Manning, Maxwell & 
Moore, assisted by P. A. Dyer, formerly of the General Elec- 
tric Company. A store has also been opened in Cleveland 
at 408 Frankfort avenue, in charge of C. A. Severin, formerly 
of the Cleveland Tool & Supply Company, assisted by 
Charles Brandhill. 

Frank A. DeWolff, assistant locomotive superintendent of 
‘uban Central, has joined the forces of the International 
Railway Supply Company, 30 Church street, New York, as 
traveling representative. Mr. DeWolff was engaged in 

: railroad work for the past 22 years, having begun 
machinist apprentice in Mexico. He subsequently served 
iachinist, power house engineer, locomotive fireman, 
eman and superintendent of shops. From July, 1916, 
nuary, 1919, he was general master mechanic on the 
n Central and from the latter date was assistant loco- 
‘e superintendent in charge of the locomotive and car 
rtments of the same road. 


he personnel of the Elvin Mechanical Stoker Company, 
York, is now as follows: John B. Given, president, 

rt G. Elvin, vice-president in charge of operation and 
urer; F. H. Elvin, assistant to vice-president in charge 
peration; Frank H. Clark, vice-president; Frederick P. 

\\ sitaker, secretary; A. B. Fahnestock, chief engineer; H. D. 
rson, manager of road service. The headquarters of 
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the company are at 23 West 43rd street, New York. The 
Elvin stoker has been in operation on the Erie for three 
years and is now being tested out on the Grand Trunk. A 
description of this stoker and its use on the Erie was pub- 
lished in the Railway Mechanical Engineer for February, 
1918, page 103. 


Percy M. Brotherhood, senior vice-president of Manning, 
Maxwell & Moore, Inc., New York, has been appointed ex- 
ecutive vice-president with the powers and duties attaching 
to the office of president, succeeding Alfred J. Babcock, presi- 
dent, who resigned on account of ill health. Mr. Brother- 
hood has been associated with the company for over 25 years 
and during recent years has been in charge of its machine 
tool business. Eugene Maxwell Moore was recently elected 
vice-president in charge of foreign sales. Henry D. Carlton 
has been elected a director of the corporation, following his 
recent election to the office of vice-president in charge of the 
brass goods sales, succeeding the late John N. Derby. Rob- 
ert A. Bole, general sales manager of Pittsburgh, has also 
been elected a director and vice-president. 


Edward M. Dart, founder of the E. M. Dart Manufac- 
turing Company, Providence, R. I., died June 5, while at 
his summer home at Shawomet Beach, R. I. He was born 
January 19, 1835, in New London, Conn., where he re- 
ceived his schooling, and, after gaining mechanical experi- 
ence in companies in that city, he entered the employ of 
Law & Kannon, Providence, R. I., manufacturers of gas 
piping and fixtures. In 1858 he became connected with 
the Providence Steam & Gas Pipe Company and later went 
to the Mason Machine Works, Taunton, Mass. He sub- 
sequently worked for the firm of Hudson & Wood and the 
Perkins Horse Shoe Company, both of Providence. In 1866 
he established his own business of manufacturing pipe and 
fittings, which grew until in 1894 he formed the E. M. Dart 
Manufacturing Company. 


L. Finegan, superintendent of the Mt. Clare shops of the 
Baltimore & Ohio, has been appointed general manager of 
the American Flexible Bolt Company, with headquarters 
at Pittsburgh and Zelienople, Pa. Mr. Finegan was born 
in California. He began work as a machinist apprentice 
in Butte, Mont. On the completion of his apprenticeship 
he entered the employ of the New York Central at Buffalo, 
and later the General Electric Company and the American 
Locomotive Company at Schenectady. Leaving the Ameri- 
can Locomotive Company he went with the Delaware & Hud- 
son as general foreman. In 1904 he became general foreman 
of the West Springfield shops of the Boston & Albany Rail- 
road. In 1911 he entered the service of the Baltimore & 
Ohio as master mechanic at Glenwood, Pa., and was later 
appointed superintendent of shops at this point. In 1915 
he was appointed superintendent of the Mount Clare shops. 


George H. Scott, electrical engineer with the O. K. Giant 
Battery Company, with headquarters at Gary, Ind., has been 
appointed representative of the Safety Car Heating & Light- 
ing Company, New York, in charge of the Northwestern 
territory, with headquarters at Chicago. Mr. Scott was born 
on June 6, 1880, in Pulaski county, Mo., and was educated 
in the State Normal School. He entered the service of the 
St. Louis-San Francisco at Springfield, Mo., on February 
23, 1899, working in various departments of this road until 
1906, when he was appointed foreman electrician with head- 
quarters at St. Louis, Mo. In December, 1907, he was ap- 
pointed traveling electrician on the Chicago, Rock Island 
& Pacific, with headquarters at Chicago, and was later pro- 
moted to general foreman in the electrical department. He 
was appointed foreman electrician with the Pullman Com- 
pany at Cincinnati, Ohio, on June 1, 1910, with which com- 
pany he was employed until his resignation to become elec- 
trical engineer with the O. K. Giant Battery Company. 
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[1 RADE PUBLICATIONS 


BELT FASTENERS.—The Crescent Belt Fastener Company, 
New York, has published a new handbook illustrating Cres- 
cent belt fasteners in use on many different kinds of belting 
and unden different conditions, and giving full data regard- 
ing their use. 


EXPANSION Joints.—The Griscom-Russell Company 
New York, has published bulletin No. 1010, an eight-page 
pamphlet containing specifications for the two types of G-R 
expansion joints for use on low pressure steam lines to pro- 
vide for expansion and contraction of the pipe. 


BEARING ALLOY.—The Ajax Metal Company, Philadel- 
phia, Pa., is distributing a small leaflet describing the com- 
position of Ajax bull bearing alloy and its advantages as a 
general purpose lining metal. It is claimed to be not only 
cheaper than genuine and other tin-base babbitts, but to last 
longer and run cooler. 


Car Jackxs.—Bulletin No. 301, an eight-page pamphlet, 
is being distributed by the Duff Manufacturing Company, 
Pittsburgh, Pa., and gives complete information regarding 
Duff high speed ball bearing jacks of 50 and 35 tons ca- 
pacity, designed especially for raising heavy freight and 
passenger cars in railway repair shops. 


HEATING SystEMsS.—The Gold Car Heating & Lighting 
Company’s modern heating and ventilating systems for rail- 
way cars are described fully in a 40-page catalogue supple- 
ment recently issued. The results of laboratory and service 
tests made during the past winter of the company’s latest 
type vapor valves are also contained in the supplement. 


Water DistTILLING AppARATUS.—The Barnstead Still & 
Sterilizer Company, Chicago, has issued a 20-page pamphlet 
describing and illustrating its line of water purifiers and 
stills. This includes several types, for commercial use, la- 
boratory and druggist use, as well as for garages and home 
drinking water supply. The stills are operated by gas, high 
pressure steam or electricity, as sources of heat. 


ArcH TUBE CLEANERS.—A revised catalogue of loco- 
motive arch tube cleaners (W-4) has been issued by the 
Lagonda Manufacturing Company, Springfield, Ohio. The 
catalogue goes into the subject of arch tube cleaning and 
describes the different types of standard cleaners made by 
this company, giving a description of their general con- 
struction and usage. It also illustrates repair parts and 
covers briefly several other products. 


SUPERHEATED STEAM IN YARD ENGINES.—Bulletin No. 
10, published by the Locomotive Superheater Company, 
New York, presents data obtained in tests made of two en- 
gines in switching service, one using superheated steam and 
the other saturated. Three classes of switching work were 
included in the test. An indicator was used and careful 
readings were taken, the results showing decidedly superior 
performance for the superheated locomotive over that using 
saturated steam. Detailed information of the tests is given 
in the pamphlet and a comparison of the performance of 
both locomotives is given in tabular form. 


GasoLINE LocomortivEs.—Record No. 95, published by 
the Baldwin Locomotive Works, Philadelphia, Pa., deals 
with internal combustion locomotives, weighing from 5 to 25 
tons, and adapted to work in contracting operations, planta- 
tions, quarries, switching in railroad yards, etc. Various 
changes and improvements have been made in these locomo- 
tives since their introduction and the general principles of 
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construction are described and illustrated. A table shows the 
performance, rating and principal dimensions of the standard 
sizes of Baldwin gasoline locomotives. 


BorLer Maxkers’ Toots.—A new and attractive book 
which will interest boiler makers has just been published by 
J. Faessler Mfg. Company, Moberly, Mo. Its 68 pages in- 
clude a recently developed line of roller expanding and flar- 
ing tools for locomotive superheater tubes, locomotive arch 
tubes, and stationary water tube and marine boiler tubes, 
Special types of expanders are included for Stirling, B. & 
W., and Heine boilers. These and other Faessler tools are 
fully described in detail and illustrated. 


MacHINE Guard Hanpsoox.—A handbook dealing with 
the subject of machine guards has been compiled for the 
Consolidated Expanded Metal Companies, Braddock, Pa., 
and is being issued by that company. It is designed for 
the use of managers, purchasing agents and guard makers, 
and contains information regarding the requirements of 
practical guards, how to obtain suitable guards for any pur- 
pose, specifications for letting contracts, what to guard, etc. 
The booklet contains 44 pages, 4 in. by 7 in., and is illus- 
trated. 


MAcHINE Toois.—Under the title of Gisholt products 
the Gisholt Machine Company, Madison, Wisconsin, has is- 
sued a 24-page booklet in which are illustrated the machine 
tools manufactured by this company. The illustrations in- 
clude turret lathes, both hand and automatically operated, 
vertical boring and turning mills, universal tool grinders and 
horizontal boring and drilling machines. Several of the il- 
lustrations show machines set up for performing specific op- 
erations. The tools for use on the turret lathes are also il- 
lustrated in detail. 


TurrET LATHE PracticE.—A reference book on vertical 
turret lathe practice in railroad shops has been issued by 
the Bullard Machine Tool Company, Bridgeport, Conn. 
The book contains 43 pages, 9 in. by 11 in., and is well 
illustrated. Detailed illustrations and descriptions of 
methods of tooling pistons, packing rings, air pump cylinders 
and rings, cylinder heads, cross heads, rod brasses, driving 
boxes, eccentrics and straps, throttle boxes, crank pin wash- 
ers, engine truck centers, etc., are given. The book is ex- 
tremely valuable as a reference for quick, efficient methods 
of setting up these locomotive parts and performing neces- 
sary machine operations. 


PrEsseD STEEL CArs.—A well arranged and _ beautifully 
bound catalog has been issued by the Pressed Steel Car 
Company, New York. It is comprehensive and _ well 
written, containing 290 pages, 9% in. by 11 in. Clear 
cut illustrations of the company’s products are shown on a 
scale large enough to indicate details. The first two-page 
spread shows the company’s offices and works both in 
Pennsylvania and Illinois, and other interesting illustrations 
show the welfare and educational work carried on for the 
employees. Beginning on page 14, the various pressed steel 
cars including box, caboose, coke, flat, gondola, tank cars, 
etc., are illustrated in detail with general dimensions of the 
cars and a brief description of their construction. The 
latter part of the catalog shows the method of handling 
foreign shipments and includes an interesting picture of a 
group of 3,000 car operators working under the direction 
of the Pressed Steel Car Company’s erecting engineers 10 
Vladivostok, Siberia. Descriptions and illustrations of the 
company’s specialties such as truck and body bolsters, 
pressed steel and arch bar trucks, brake beams, carlines, 
steel storage and agitator tanks, etc., are given. The method 
of manufacturing chilled iron car wheels is explained and 
tables of decimal equivalents and conversion tables are 
shown in the back of the catalog. 





